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Reading)Guidelines)First! of! all,! the! project! presented! is! a! project! based! in! Texas,! USA.! The! project! is!presented! with! a! similar! structure! than! projects! presented! in! Spain,! but! in! each!chapter! the! Texas! and! USA! specification! are! applied.! Also,! some! differences! in!notation! will! be! present! throughout! the! project.! These! differences! are! clarified!below.! Even! thought! the! project! is! presented! with! a! Texas! notation! and! rules,! I!understand!the!differences!with!the!projects!done!in!Spain.!In!this!chapter!I!present!the!main!differences!between!the!two!types!of!projects.!
Authorities)and)Notation)
− TxDot:!Texas!Department!of!transportation.!TxDot!is!the!owner!of!all! the!roads!in!Texas,! responsible! for! the! construction,! reconstruction! when! necessary! and!maintenance.! The! equivalent! authority! in! Catalunya! would! be! Conselleria* d’Obres*
Publiques.!
OSHA:!Occupational!Safety!and!Health!Administration.!This!authority!is!responsible!of! the! health! and! safety! prevention! in! the! work! place.! This! agency! is! a! federal!agency.!
− ROW:! stands! for! Right! of! Way,! this! means! the! land! owned! by! TxDot.! TxDot! can!acquire!or! sell! its!ROW! in!order! to!build!new!roads!or!expand!existing!ones.!This!would!be!similar!to!the!concept!of!Limit*de*Propietat.!!
− TCP:!Traffic!Control!Plan.!These!plans!are!very!important!to!TxDot!because!the!flow!of!traffic!cannot!be!interrupted!if!an!existing!road!or!highway!already!exists.!Keep!in!mind!that! in!Texas! the!private!vehicle! is! the!main!and!only!way!of! transportation,!even! in! metroplexes! like! Dallas[Fort! Worth! with! 6,500,000! habitants.! The! traffic!control! plans! are! also! a! liability! issue.! If! any! accident! had! to! happen! in! a!construction!area!and!the!TCP!was!not!in!place!or!was!not!adequate!for!the!situation!the!Engineer!of!the!design!would!be!liable!for!the!accident.!
− U1Turn:! Its!very!common! in!all! the!exits! from!the!main!highways! in! the!USA.! It! is!basically! a! change! of! bound.! This! could! be! translated! as! giro* en* U* or! cambio* de*
sentido.!
− Beams! and! Girders! would! be! use! throughout! the! project! and! will! be! used! as!synonyms.!
− Cap:!this!is!translated!as!Dintel.!
− Bent:!This!refers!to!the!assembly!of!the!columns!and!the!cap.!It!could!be!translated!as!Cargador.!
− !Abutment:!translated!as!Estribo.!
− Main!unit!conversion:!Measurement! Imperial!System! International!System!Length! !! !!!! 1!feet! 0.305!m!!! 1!inch! 2.540!cm!!! 1!mile! 1.609!km!Area! !! !!!! 1!square!yard! 0.836!m2!!! 1!square!feet! 0.093!cm2!Volum! !! !!!! 1!cubic!yard! 0.765!m3!Weight! !! !!!! 1!pound! 0.454!kg!Pressure! !! !!Class!C!Concrete! 3,600!psi! 24.82!N/mm2!Class!S!Concrete! 4,000!psi! 27.58!N/mm2!Grade!60!rebar! 60,000!psi! 420!N/mm2!All!unit!shown!in!parenthesis!thru!the!report!are!based!in!this!unit!conversions.!
Design)
− For!the!design!of!the!structures!we!have!used!the!ASHTO!instead!of!the!EHE.!
− Keep! in!mind!that! in!Texas!and!the!United!States! in!general!many!elements!of! the!bridge!are!not!designed,!the!use!of!a!standard!is!mandatory!and!cannot!be!changed.!For! example! of! approach! slabs! are! exactly! the! same! and! as! an! engineer! for! a!
contractor! you! cannot! change! the! design.! The! same! thing! happens!with! concrete!barrier! or! the! precast! panels.! Some! standards! are! more! flexible! than! other! and!depending!on!the!job!TxDot!may!allow!modifications.!
Biding)The!budget! in!Texas!works! in!a!different!way!that! it!does! in!Spain.!When!biding!a!project! no! quantity! justification! is! needed! and! no! justification! of! the! unit! price! is!presented.!This!is!why!no!Cuadro*de*precios*numero*1*and*Cuadro*de*precios*numero*
2!are!presented!in!this!project.!Although,!I!could!have!used!any!software!from!Spain!to! build! the! budget! the! unit! of! measure! and! the! currency! would! have! been!completely! different! and! not!matching! the! rest! of! the! project.! Also,! unit! prices! in!materials,! labor!and!equipment!are!unique! for! the!geographic!area!and!amount!of!construction!in!the!area.!Texas,! in!particular!Dallas,! is!going!thru!a!boom!in!public!construction.!In!this!project!a!similar!approach!to!the!Spanish!way!is!done.!A!take!off!of!all!the!pay!items!is!done!to!justify!the!quantity.!Also,!a!main!budget!is!presented!with!the!pay!items! used! by! TxDot! to! approve! bidings.! On! top! of! that,! a! breakdown! of! the! pay!items!with!the!unit!costs!is!presented.!!
Safety)and)Liability)In! safety,! even! if! a! lot! of! prevention!methods! are! quite! similar! in! both! countries,!there!are!some!discrepancies.!Once!again,!since!the!project!will!be!executed!in!the!United!States!and!the!project!will!have!applied!the!laws!of!the!United!States,!we!will!focus!on!how!the!United!States!and!in!especial!Texas!perform!in!this!matters.!
Quality)control)The!LBJ!project!is!a!type!of!project!that!TxDot!calls!Design!and!Built.!The!contractor!is! responsible! for! the! design,! the! quality! control! and! quality! assurance! and! the!construction! of! the! project.! Although! TxDot! has! to! approve! all! designs! and! may!conduct!quality!controls!to!make!sure!everything!is!done!correctly.!
In!Texas,!the!most!common!way!of!projects!are!Hard!Bid!Projects.!In!these!types!of!projects! the! contractor! only! builds,! they! do! not! get! involved! in! the! design! of! the!projects.!Even!changes!can!be!made!to!the!design!they!have!to!be!very!well!justified.!In! these! projects! TxDot! does! the! quality! assurance! and! leaves! in! hands! of! the!contractor!the!quality!control.! !
Site)Background)This!construction!and!design!project!is!situated!in!Dallas,!Texas.!It’s!the!rebuilding!of!an!over!pass!over!the!LBJ,! IH[635.!LBJ!or! IH[635! is!an!urban!highway!of!Dallas.!This! urban! speedway! is! under! a!major! reconstruction! and! expansion.! Due! to! this!reconstruction! all! the! bridges! of! the! crossing! streets! have! to! be! rebuilt.! Preston!Road!Bridge!is!one!of!these!bridges.!The! LBJ! Express! project! is! a! project! of! reconstruction! of! 13! miles! of! the! most!congested!lanes!of!IH[635.!This!project!will!only!study!the!reconstruction!of!one!of!the!crossing!bridges.!The!reconstruction!of!the!Preston!Road!Bridge!is!a!part!of!the!LBJ!Express!project.!The! LBJ! Express! project! has! a! total! budget! of! 2.3! billion! dollars! to! undertake! an!improvement! of! over! 13! miles! of! I[35E! and! I[635,! modifying! the! size! of! some!existing! lanes,! add! shoulders! to! the! primary! lanes,! create! uninterrupted! frontage!roads,!and!create!a!new!TEXpress!managed!lanes.!Improvements!would!benefit!both!non[tolled! and! tolled! drivers! in! several! ways.! Examples! are! safer! main! lanes,!enhanced! frontage! roads,! and! tolled! TEXpress! lanes! offering! convenience! at! an!adequate! cost.!The!goal!of! this!project! is! to! remedy!major! congestion!areas! found!along!sections!of! the!two!interstate!highways.!The!daily! traffic! for! the!northbound!and!southbound!directions!recorded!to!range!from!15,000!and!20,000!vehicles!daily!in! 2004.! The! existing! Preston! Rd.! had! three! lanes! in! each! direction,! with! one!dedicated!turning! lane!and!U[turns! for!each!crossing! frontage!road.!While!Preston!Road! Bridge! is! just! a! small! portion! of! the! overall! construction,! it! is! an! important!factor! playing! the! duty! of! allowing! passage! to! and! from! a! dense! urban! section! of!Dallas!onto! I[635.!The!LBJ!Express!project!was!built,!operated,!and!maintained!by!the! LBJ! Infrastructure! Group! (LBJIG).! This! entity! is! a! partnership! championed! by!Cintra!US! and!Meridiam! Infrastructure;! this! partnership! also! includes! other! firms!and!equity!owners.!The!Texas!Transportation!Commission!awarded! the!project! to!LBJIG.!After!a!52[year! lease,!LBJIG!would!relinquish!operation!and!maintenance!to!Texas!Department!of!Transportation!(TxDOT).!!
The!Preston!Road!Bridge!is!located!in!a!very!urban!area,!completely!surrounded!by!other! buildings! and! concrete! infrastructure.! The! area! previously! developed! in!entirety!and!no!major!terraforming!needs!to!change!adverse!slopes!or!right!of!way.!The! project! was! subjected! to! minimal! interference! of! surrounding! businesses!therefore!all!materials!utilized!during!the!construction!have!to!be!shipped!directly!to!the!site!with!limited!storage!space.!Equipment!would!have!to!be!carefully!placed!in!order!to ensure the constructability and safety of both workers and public. The bridge 
cannot be demolished!or shut down for construction due to daily heavy traffic. Instead, it 
needs to be constructed in four!parts. 
In the area there are two major highways, Dallas North Tollway and U.S. Highway 75. 
These two highways are the reason the State Highway cannot be converted into a 
freeway. It would not make sense to construct three highways traveling the same 
direction in such close vicinity of each other. Smaller arterials, such as Montfort Drive 
and Alpha Road, surround Preston Rd. Such routes were affected by the LBJ Express 
project’s reconstruction of Preston Road Bridge.  The!area! is! surrounded! immediately!by!medium!and!high[income!businesses!with!some! residential! sections! in! close! proximity.! The! commercial! space! surrounds!Preston! Rd,!which! limits! the! alignment! of! the! street! both! on! land! and! for! design!purposes.!Right!of!way!cannot!be!purchased!to!widen!the!road,!so!road!geometry!is!already!at!a!maximum.!Lane!configuration!can!only!be!altered!slightly,!since!the!lane!configuration!of!the!roadway!is!established.!The!Galleria,!a!landmark!mall!and!hotel,!is! a! few! blocks! away.! Construction! of! the! bridge!would! influence! the! traffic! both!arriving!and!departing!to!this!destination.!!
Purpose)of)the)project)The!main!purpose!of!the!project!is!to!rebuild!the!Preston!Rd!Bridge!so!it!can!support!the!reconstruction!of!the!IH[635!running!underneath!and!increase!its!capacity.!! !
Description)of)the)project)
Actual)situation)The!actual!bridge!is!composed!by!four!spans!with!a!total!length!of!230’!–!8”:!! Span!1:!40’[4”!! Span!2:!81’!–!0”!! Span!3:!73’!–!0”!! Span!4:!36’!–!4”!The!actual!bridge!is!141’!–!6”!wide!composed!by!3! lanes!and!1!turning! lane!at!the!ends,!with! 2!U[Turn! lanes! of! 20’.! 8’! sidewalks! separate! the!U[turns! and! the!main!lanes.!The! actual! situation! of! the! LBJ! running! underneath! is! 4! general[purpose! lanes! in!each!bound.!The!bridge!has!an!elevation!of!17’.!!In! the! figure! below! you! can! see! the! situation! of! the! LBJ! Express! Project! and! the!situation!of!the!Preston!Bridge!within.!
!
Figure!1.!LBJ!Project.!IH635!from!35E!to!75.!Red!pin!is!Preston!Rd!Bridge.!The!LBJ!Express!project!runs!13!miles!form!35E!to!75.!The!Preston!Bridge!is!located!in!a!very!commercial!and!residential!area!of!Dallas.! !
Design)Constraints)
Horizontal(alignment(Preston!Road!dictates!the!horizontal!alignment!of!the!bridge.!!
!
Figure!2.!Aerial!view!of!the!actual!Bridge!!The!actual!road!north!and!south!of!the!bridge!dictates!the!horizontal!alignment.!As!we! can! see! in! the! next! figure! the! horizontal! alignment! of! Preston! road! cannot! be!modify!without!a!big!acquisition!of!ROW.! !
!!
Figure!3.!Aerial!view!of!Preston!Rd!
Vertical(alignment(Due! to! the! surroundings! we! cannot! conduct! a! project! in! which! we! increase! the!elevation! of! the! bridge! too! much.! We! have! to! maintain! access! to! all! commercial!areas!in!the!adjacent!areas.!!
Proposed(Section(The!proposed!section! is!of!5! lanes! in!each!bound.!These! lanes!are!one!mandatory!left!turn,!one!left!turn!or!straight!and!3!mandatory!straight.!Also!2!U[Turns!will!be!included.! A! 5’! median! and! the! U[turns! will! separate! the! northbound! and! the!southbound!and!a!13’!sidewalk!will!separate!the!U[turns!and!the!main!lanes.!!
Survey)Bohannan! and! Huston! have! conducted! the! preliminary! survey! study.! From! the!geodesic!points!given!by!the!National!Geodesic!Survey,!B&H!elaborated!a!network!of!primary!and!secondary!points!as!base!for!all!the!stakeouts!that!will!be!done!during!the!LBJ!Project.!All!the!data!from!Bohannan!and!Huston!can!be!find!in!Annex*2.*Survey. 
Geotechnical)Study)The!Preston!Bridge!is!located!in!an!area!were!the!soil!base!is!limestone!rock,!called!in! the! area!Austin! Chalk.! The!Austin! Chalk! consists! of! recrystallized,! fossiliferous,!interbedded! chalks! and! marls.! Exposures! of! Austin! Chalk! are! mainly! seen! in!quarries,! roadcuts,! and! streambeds! where! the! water! eroded! the! soil.! The! Austin!Chalk!outcrops!and!can!be!seen!throughout!Dallas,!and!extends!south!underneath!I[35!down!into!Austin!and!San!Antonio.!To!see!the!details!on!the!geotechnical!studies!please!refer!to!Annex*03.*Geotechnical*
Study.*
Study)of)Alternatives)Once!all! the!constraints!of! the!project!have!been!studied:!constructive,!design!and!contractual! constraints! a! deep! analysis! of! the! different! possibilities! has! been!conducted.!This! analysis! and! the! constraints! can!be! found! in!Annex*4.*Alternatives*
Study.!Some!typologies!of!bridge!have!been!directly!ruled!out.!Different!aspects!have!been!studied!to!select!the!most!suitable!bridge:![ Zero!Alternative!(No!Build)![ Type!of!Bridge![ Number!of!Spans![ Vertical!Alignment![ Structural!Alternatives!
o Metallic!beams!
o Precast!concrete!beams.!I![!Girders!
o Posttensioned!cast!in!place!
o Precast!box!beams![ Traffic!control!For! the! complete! report! of! the! alternatives! studied! refer! to! Annex* 4.!Alternatives*
Study.!
Structural)Calculations)For! the! load! combination! used! and! for! the! capacities! of! the! sections,! AASHTO!Specifications! have! been! used.! For! the! calculations! of! the! superstructure! and! the!reactions!at!the!bearing!pads!PG!Super,!a!free!software!from!TxDot,!has!been!used.!For!the!substructure!and!the!foundations!chapter!5!of!AAHTO!has!been!follow.!!For!detailed!calculations!and!results!please!see!Annex*5.*Structural*Calculations.*! !
Adopted)Solution)and)Construction)Process)After!the!study!conducted! in!Annex*4.*Alternative*Study! the!solution!adopted! is!a!3!span! with! precast! concrete! beams.! With! this! general! solution! all! the! structural!calculations!have!been!done!and!detailed!in!Annex*5.*Structural*Calculations.!This! solution! is! detailed! in! Annex* 7.* Construction* Process! and! in! Document* 2.*
Drawings.*
!
Figure!4.!Final!Bridge!Elevation.!The! final! bridge! will! consist! in! a! 3! span! bridge! with! I! Girders.! The! bridge! has! a!length!of!291’!–!4.25”!(97m)!and!a!width!varying!from!192’!(64m)!to!262’!–!8!1/8!”!(87.5m).!The!spans!are!132’!–!6”!(44m),!86’!–!8!½”!(29m)!and!72’!–!1!5/8”!(24m).!The!beams!at! spans!1!and!2!are!46”! (116cm)!high!and!28”! (71cm)!at! span!3.!The! two!bent!will!have!two!caps,!one!for!each!phase.!The!two!caps!at!both!bents!(4!total)!will!rely!on!7!columns!and!7!drill!shafts.!At!Bent!2!the!columns!and!the!drill!shafts!will!have! a! diameter! 4’! (1.33m)! and! at! bent! 3! the! diameter! will! be! 3’! (1m).! The!abutments!will!rely!on!20!drill!shafts!for!abutment!1!and!18!drill!shafts!at!abutment!4.!Both!abutments!have!drill!shafts!of!3’!(1m).!
Drainage)The!drainage!of!the!project! is!a!considered!as!a!whole!for!the!LBJ!Express!Project.!The! drainage! of! the! bridge! is! not! included! in! this! project! because! it! belongs! to! a!major!design!considering!all!the!drain!areas!that!affect!the!13!miles!project!of!LBJ.!This!bridge!has!the!high!point!at!bent!2!and!along!the!centerline!of! the!bridge.!All!the!water!collected!by!the!bridge!goes!to!the!sides!of!the!bridge,!is!collected!by!the!gutter!and!conducted!to!the!beginning!and!end!of!the!bridge.!This!water!enters!the!drainage!system!at!the!abutments.!The!drainage!of!Preston!Road!Bridge!is!included!in!the!drainage!system!of!the!frontage!roads.!!
Traffic)control)Plan)The!TCP!is!a!very!important!part!of!the!project.!The!guidelines!given!by!TxDot!have!very!high!restrictions!when!affecting!traffic.!The!detailed! information!of!the!traffic!control! plan! can! be! found! in! Annex* 6.* Traffic* Control* Plan! and! see! Document* II.*
Drawings!for!the!drawings!details!of!the!TCP.!The!bridge!will!be!built! in!2!main!phases:!Northbound!and!Southbound.!The!main!idea!is!to!demolish!half!of!the!existing!bridge,!squeeze!traffic!in!both!ways!in!half!of!the!existing!bridge.!This!will!be!achieved!by!maintaining!9’!–!9”!lanes!instead!of!the!11”! lanes.! Also,! we! will! get! rid! of! all! the! sidewalks! and! U[Turns! of! the! existing!bridge.! Once! half! of! the! bridge! is! demolish!we!will! begin! the! construction! of! the!southbound!lanes!of!the!Preston!Rd.!Bridge.!!For!the!construction!of!the!new!bridge,!mainly!for!all!the!elements!that!go!over!the!main!lanes!of!IH635,!lane!closures!will!be!needed.!These! lane! closures!are! to!protect! general! traffic!of! falling!objects! and!the!labors!that!are!working!on!top!of!the!main!lanes.!The!details!on!how!these!lanes!will!be!closed!can!be! found! in!Annex*6.*Traffic*Control*Plan.!All! traffic! lane!closure!have!to!be!communicated!to!TxDot!and!general!traffic!one!week!in!advance.!
!
Figure!5.!Southbound!lanes!being!built.!Traffic!configuration.!Once!the!southbound!lanes!are!built!all!the!traffic!of!the!old!bridge!will!be!redirected!to!the!new!half!bridge.!We!will!fit!the!5!lanes!(2!lanes!in!each!bound!and!1!left!turn!lane)!on!10’!lanes.!With!more!or!less!the!same!TCP!as!the!first!half!the!second!half,!northbound!lanes!will!be!built.!
!
Figure!6.!Northbound!lanes!being!built.!Traffic!configuration.!Finally!when!the!two!halves!of!the!bridge!are!built,!we!will!be!able!to!construct!the!median!and!sidewalk!with!the!final!configuration!of!the!lanes.!See!following!figure!for!illustrated!proposed!section.!
!
Figure!7.!Typical!Section!Proposed.!! !
Miscellaneous)and)Aesthetics)For!all!details!on!illumination,!handrails,!traffic!lights!and!aesthetics!please!refer!to!
Annex*9.*Miscellaneous*and*Aesthetics.!
Illumination(The!illumination!of!Preston!Road!Bridge!follows!the!complete!rules!of!LBJ!Express!Project.!Although!the! illumination! follows!the!Maroon!Book!and!the!standards!are!attach!the!Document*2.*Drawings.!
Barrier(and(handrail(Preston!Rd!Bridge!has!a!barrier!that!comes!from!one!of!the!standards!of!TxDot.!This!barrier! is! C221! with! an! ornamental! fence! on! top.! The! standard! is! attached! in!
Document*2.*Drawings.!
Traffic(lights(and(traffic(signals(Traffic! lights! and! traffic! signs! are! regularized! by! TxDot! and! also! follow! a! specific!standard.! All! signage! is! considered! as! a!whole! in! the! LBJ! Project! and!will! not! be!specified!in!this!project.!!
Aesthetics(The! Aesthetics! are! a! determined! by! TxDot.! These! include! the! paint! color! of! the!beams!and!columns!and!the!drawings!on!the!walls.!The!TxDot!Spec!also!determines!this.!!
Environmental)Impact)The!environmental!impact!study!is!a!complete!report!for!all!the!LBJ!Express!Project,!but! the!main! concern! regarding!Preston!Rd,! is! the!demolition!of! the!old!bridge.!A!complete! study!was! conducted! in! all! the!bridges! and!all! structures! that!had! to!be!demolish.! In! Preston! Rd! Bridge! asbestos! were! found! in! the! old! bridge.! For! full!environmental! report! regarding! Preston! Rd! Bridge! see! Annex* 8.* Environmental*
Impact.!
The!report!stated!that!asbestos!are!present!in!the!existing!bridge.!This!means!that!at!the!time!of!the!demolition!special!measures!will!be!taken!to!prevent!the!dispersion.!To!prevent! the!dispersion!a!polish!and!vacuum!operation!will!be! conducted! in!all!the!paint!of!the!old!bridge.!
Schedule)The!Preston!Rd!Bridge!has!not!a!deadline!per!se.!For! the!detailed!schedule!please!see!Annex*10.*Schedule.!
Schedule(constraints(Not!having!an!external!deadline!does!not!mean!that!the!bridge!can!begin!whenever!and!finish!whenever.!The!bridge!is!necessary!in!order!to!excavate!the!manage!lanes!of! the!LBJ.! In!order! to!excavate! the!managed! lane!we!need! the! foundations!of! the!northbound!lanes!and!southbound!lanes!built.!Per!TxDot!guidelines!two!consecutive!bridges!cannot!be!under!construction!at! the!same!time.!
Schedule(plan(As!the!bridge! just!west!of!Preston!Rd.! is!more!critical! than!the!Preston!Rd!Bridge,!the!construction!of!Montfort!Rd!Bridge!will!be!first.!Once!this!bridge!is!finish!we!will!begin!with!the!construction!of!Preston!road.!
Quality)Control)and)Quality)Assurance)LBJ! Express! is! a! design! and! built! project.! This!means! that! the!main! contractor! is!responsible!of! the!quality!control!and!quality!assurance.!On! top!of! that!TxDot!will!conduct! quality! control! test! and! inspections.! The! quality! control! and! quality!assurance! plan! and! budget! can! be! found! in!Annex*11.*Quality* Control* and*Quality*
Assurance.!
Safety)The! OSHA! is! the! American! agency! that! dictates! all! the! measures! to! be! taken! to!conduct!work!in!a!safe!manner.!All!contractors!will!follow!and!be!held!responsible!
by!contract!to!ensure!that!all!OSHA!laws!are!implement!in!daily!basis.!On!top!of!that,!the!LBJ!Express!main!contractor!has!developed!more!restrictive!working!guidelines.!All!these!guidelines!will!be!also!implements!and!endured!by!the!contractor!and!the!subcontractors.!The!guidelines!of!LBJ!Express!can!be!found!in!Annex*12.*Safety.*
Drawings)and)Standards)In!Document*II.!Drawings!and!Standards,!all!the!drawings!and!standards!needed!for!the!execution!of!the!project!are!attached.!
Specifications)For!the!preparation!of!this!project!two!main!specifications!have!been!used:!! AASHTO:!Geometric!Design!Manual!! AASHTO:!Bridge!Design!Manual!TxDot:! Standard! specifications! for! construction! and! maintenance! of!highways,!streets,!and!bridges !The!main!articles!used!for!this!project!can!be!found!in!Document*III.*Specifications.!
Budget)
Total)Budget)The!direct!cost!budget!of!the!project!is!$!3,547,838.65.!and!a!quality!control!budget!of!$!255,543.89.!The! biding! budget,!with! a! 10%! of! Overhead! cost! and! Running! costs! and! a! 6%! of!profit,!the!total!amount!is!$!4,477,471.88.!See!Break!down!below.!
!
Table!1.!Budget!of!Preston!Road!Bridge!
Quantities)All! revenue! items! have! a! quantity! measurement! in! Document* IV.* Budget.! The!breakdown!of!the!unit!cost!can!also!be!found!in!the!same!document.!! !
Direct'Costs 3,547,838.65$'
Quality'Control 255,543.89$'''''
Indirect'Costs 461,219.02$'''''
Profit'(6%) 212,870.32$'''''
Total'Budget 4,477,471.88$'
Project)Documents)This!project!is!composed!of!the!following!documents:!! Document!1.!Report!and!Annexes!! ! Reading!Guidelines!! ! Report!! ! Annexes:!! ! ! Annex!1.!Site!Background!! ! ! Annex!2.!Survey!! ! ! Annex!3.!Geotechnical!! ! ! Annex!4.!Alternatives!Study!! ! ! Annex!5.!Structural!Calculations!! ! ! Annex!6.!Traffic!Control!Plan!! ! ! Annex!7.!Constructive!Process!! ! ! Annex!8.!Environmental!Study!! ! ! Annex!9.!Aesthetics!! ! ! Annex!10.!Schedule!! ! ! Annex!11.!Quality!Control!and!Quality!Assurance!! ! ! Annex!12.!Safety!! ! ! Annex!13.!Budget!! Document!2.!Drawings!and!Standards!! Document!3.!Specifications!! Document!4.!Budget!!
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Annex!1.!Background!and!Site!Appreciation!
LBJ!Express.!Project!Overview.!
The!reconstruction!of!the!Preston!Road!Bridge!is!a!part!of!the!LBJ!Express!project.!Undertaking!
an! improvement! of! over! 13! miles! of! IC35E! and! IC635,! modifying! the! size! of! some! existing!
lanes,!add!shoulders!to!the!primary!lanes,!create!uninterrupted!frontage!roads,!and!create!a!new!
TEXpress! managed! lanes.! Improvements! would! benefit! both! nonCtolled! and! tolled! drivers! in!
several!ways.! Examples! are! safer! main! lanes,! enhanced! frontage! roads,! and! tolled! TEXpress!
lanes! offering! convenience! at! an! adequate! cost.! The! goal! of! this! project! is! to! remedy!major!
congestion!areas!found!along!sections!of! the! two! interstate!highways.!The!daily! traffic! for! the!
northbound! and! southbound! directions! recorded! to! range! from! 15,000! and! 20,000! vehicles!
daily! in! 2004.! The! existing! Preston! Rd.! had! three! lanes! in! each! direction,! with!one!dedicate!
turning! lane!and!UCturns! for!each!crossing! frontage! road.!While! Preston! Road! Bridge! is! just! a!
small!portion!of!the!overall!construction,! it! is!an!important! factor!playing! the!duty!of!allowing!
passage! to! and! from! a! dense! urban! section! of!Dallas!onto! IC635.! The! LBJ! Express!project!was!
built,! operated,! and! maintained! by! the! LBJ! Infrastructure! Group! (LBJIG).! This! entity! is! a!
partnership! championed! by! Cintra! US! and! Meridiam! Infrastructure;! this! partnership! also!
includes! other! firms! and! equity! owners.! The! Texas! Transportation! Commission! awarded! the!
project! to! LBJIG.! After! a! 52Cyear! lease,! LBJIG!would! relinquish! operation! and!maintenance! to!
Texas!Department!of!Transportation!(TxDOT).!
!
Figure!1.!LBJ!Overview!
The! Preston! Road! Bridge! is! located! in! a! very! urban! area,! completely! surrounded! by! other!
buildings!and!concrete!infrastructure.!The!area!previously!developed!in! entirety!and! no!major!
terraforming! needs! to! change! adverse! slopes! or! right! of! way.! The! project! was! subjected! to!
minimal! interference! of! surrounding! businesses! therefore! all! materials! utilized! during! the!
construction! have! to! be! shipped! directly! to! the! site! with! limited! storage! space.! Equipment!
would! have! to! be! carefully! placed! in! order! to! ensure! the! constructability! and! safety! of! both!
workers!and!public.!The!bridge!cannot!be!demolished!or!shut!down!for!construction!due!to!daily!
heavy!traffic.!Instead,!it!needs!to!be!constructed!in!four!parts.  
!Figure!2.!Location!of!Preston!Rd.!within!DFW!
In! the! area! there! are! two!major! highways,! Dallas! North! Tollway! and! U.S.! Highway! 75.! These!
two!highways!are!the!reason!the!State!Highway!cannot!be!converted! into!a! freeway.! It!would!
not!make!sense!to!construct!three!highways!traveling!the!same!direction! in!such!close!vicinity!
of! each! other.! Smaller! arterials,! such! as! Montfort! Drive! and! Alpha! Road,! surround! Preston!
Rd.! Such! routes! were! affected! by! the! LBJ! Express! project’s! reconstruction! of! Preston! Road!
Bridge.!
!
Figure!3. Aerial!of!existing!Preston!Rd.!Bridge! !
The! area! is! surrounded! immediately! by! medium! and! highCincome! businesses! with! some!
residential!sections!in!close!proximity.!The!commercial!space!surrounds!Preston!Rd,!which!limits!
the! alignment! of! the! street! both! on! land! and! for! design! purposes.! Right! of! way! cannot! be!
purchased!to!widen!the!road,!so!road!geometry!is!already!at!a!maximum.!Lane!configuration!can!
only!be!altered!slightly,!since!the!lane!configuration!of!the!roadway!is!established.!The!Galleria,!
a!landmark!mall!and!hotel,!is!a!few!blocks!away.!Construction!of!the!bridge!would!influence!the!
traffic!both!arriving!and!departing!to!this!destination.!
Due! to!a!high!volume!of! traffic,! safety! is! a!big! concern.!A! site! safety!officer!was!on! site!at!all!
times!during! this!project.! !Although! there! is!a! safety!officer,!all!employees!are! responsible! for!
their!safety!at!all!times.!All!labors!should!always!work!with!a!minimum!of!one!more!personal!to!
increase!the!safety!when!working!with!heavy!equipment!waste!and!when!working! in!highCrisk!
areas.! Safety! precaution!would!also!be!taken!in!the!event!of!environmental!hazards!occurring.!
These!include!but!are!not!limited!to!heat!rash,!heat!cramps,!heat!exhaustion,!and!heat!stroke.!
All!employees!are!required!to!wear!all!necessary!safety!equipment!when!on!the!jobsite,!such!as!
leatherwork!boots,!hard!hats,!vests,!and!safety!glasses.!All!employees!are!required!to!maintain!
frequent!hand!washing!between!meals,! smoking,!and! restrooms!use,! to!keep! the! job!site! in!a!
healthy!condition!for!all!worker,!clients,!and!site!visitors.!Lastly,!all!personnel!must!attend!the!
contractor’s!safety!briefing!prior! to! the!start!of!all!work!to!ensure!that!employees!working!on!
site!are!equipped!with!the!correct!safety!knowledge.!
Preston!Bridge!
The! LBJ!Express!Project’s! revival!of!Preston!Road!Bridge! is!paramount! in!ensuring! the! flow!of!
traffic!over! IC635.!The!bridge!would!also! serve!as!a!path! for!drivers!on!and!off! IC635.!Without!
the!proper!number! of! lanes! and! specific! lane! allocation,! traffic! would! bottleneck! in! the! area!
and!cause!proxy!congestion!of!IC635.!Residents,!commuters,!and!stakeholders!would!all!benefit!
by!the!construction!of!this!bridge.!Users!would!see!the!benefit!of!time!management!and!safety!
while!the!stakeholder!see!a!monetary!benefit!from!the!new!TEXpress!lane!tolls.!Benefits!would!
continue! to!be! seen! for! the! life!of! the!bridge!as! long!as! the!governing!authority!performs!the!
required!maintenance!at!the!time!of!needed.!Typical!life!spans!of!this!type!of!bridge!can!range!
from!50!to!100!years,!so!theoretically!the!bridge!should!be!suitable!for!a!minimum!50!year.!
!
The!portion!of!the!project!that!is!in!our!scope!is!marginally!risk!proof.!The!bridge!is!in!dire!need!
of! expansion.!Risk! really!only! exists! in! the!placement!of! the!onramps! for! IC635!and! the! traffic!
setup. 
The! scope!of!our!project! includes! the!major! superstructure!and! substructure! design!elements!
of!the!bridge.!This! includes!the!design!of! the!deck,!beams,!caps,!columns,! retaining!walls,!and!
foundation.!Determining! the! traffic! control!elements!of! the!bridge! is!paramount! in! optimizing!
the! new! physical! additions! of! the! bridge.! Due! to! time! constraints! and! other! limitations,! our!
focus! is! solely! on!major!components!of! a!bridge!design.!Detailed!design! consideration! can!be!
added!to!our!scope!of!work!if!time!permits.!
KEY!ISSUES!
CONSTRUCTABILITY!
The! design! of! the! bridge! selected! should! allow! for! reasonable! construction! of! the! structure!
within!the!period!as!required!by!stakeholders.!The!constructability!of!the!project!would!have!a!
direct! impact! on! the! cost.!Due! to! the!exact! location!of! the!bridge!and! the!ongoing! LBJ! traffic!
beneath!decreases!working! area,! as! a! result,! constructability! is! a! vital! aspect! of! the! project.!
Design! must! allow! for! measures! that! are! tangible! and! acceptable! in! real! practice! when!
construction!a!bridge.!Time! is!also!a! factor!due!to!the!traffic!on!Preston!rd.!Design!alternatives!
was!based!on!efficiency!usage!of!time!as!well!as!accommodations!to!pedestrians.!
The!design!requires!limited!amount!of!time!to!build!in!where!a!5Cmonth!window!was!allowed!to!
complete! construction! due! to! traffic.! There! was! a! traffic! and! space! constraint! due! to! the!
bridge! location.!One!of!the!key!points!of!the!contract! is!that!Preston!rd.!cannot!be!shut!down!
and!must!maintain!at!all!time!3!lanes!by!both!directions.!The!UCturn!lanes!can!be!removed.!!
HEALTH!AND!SAFETY!
The! design! of! the! bridge! should! meet! AASHTO! load! requirements.! By! meeting! such! load!
requirements,! the! bridge! would! satisfy! safety! to! the! passing! traffic! as! well! as! the! walking!
pedestrians! above! and! below! the! bridge.! Due! to! the! location! of! the! bridge! and! its! effect! on!
traffic!on!the!bridge!and!below,!the!design!should!suffice!those!demands!at!all!times.!Therefore!
the!created!design!needs!to!provide!safe!sidewalks!accommodating!ADA!requirements.!
DESIGN!LIFE!
The!design! life!of! the!bridge!depends!on! the!material! used! in! the! creation!of! the!design.! The!
specified! design! life! is! therefore! an! important! component! of! the! bridge.! The! selected! design!
alternative!would!provide!a!means!that!incorporates!the!greatest!output!for!the!money!spent.!
PRECONSTRUCTION!PICTURES!
See!below!for!the!preconstruction!state!pictures!of!Preston!Rd.!
!Picture!1.!Sky!overview!of!Preston!Bridge!and!LBJ!Express! !
!Picture!2.!Preston!Bridge!for!the!East!Side! !
!Picture!3.!Preston!Bridge!for!the!West!Side!
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Annex%2.%Survey%
Geodesic%points%
The$survey$data$of$ the$area$has$been$obtained$from$Bohannan$and$Huston.$The$project$static$
control$ network$ exclusively$ referenced$ the$ National$ Geodetic$ Survey’s$ (NGS)$ system$ of$
Continuously$Operating$Reference$Stations$(CORS)$to$obtain$horizontal$and$vertical$positions$for$
twelve$ (12)$ Primary$ Control$ monuments.$ BHI$ has$ used$ four$ geodesic$ control$ stations;$ the$
control$network$utilized$the$following$CORS$stations$as$shown$in$the$following$table:$
Station% PID% Operator% Receiver%Type%
TXSG%(ARP)% DH7149$ TXDOT$ Trimble$NetRS$
TXDA%(ARP)% DF8984$ TXDOT$ Leica$SR530$
TXCO%(ARP)% DF8982$ TXDOT$ Leica$SR530$
TXDE%(ARP)% DF8986$ TXDOT$ Leica$SR530$
Table%1.2.1.%Geodesic%points.%
$ $

Primary%and%Secondary%Control%Points.%
From$the$geodesic$control$stations$BHI$obtain$12$control$points$shown$in$the$figure$below.$
$
Figure%1.2.1.%Primary%control%points.$
Once$these$points$have$been$obtained$and$put$in$place,$BHI$developed$a$network$of$secondary$
points.$This$network$of$ secondary$points$consists$ in$59$points$ thru$out$ the$whole$project.$For$
the$layout$of$Preston$Rd.$Bridge$3$secondary$control$points$have$been$used.$
$
Figure%1.2.2.%Secondary%control%points.% $
Annex%2.1.%Primary%Control%Points%
See#below#for#the#report#of#BHI#on#the#12#primary#control#points.#
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Annex%2.2.%Secondary%Control%points%
See#below#for#the#reports#from#BHI#on#the#secondary#points#used#for#Preston#Rd.#Bridge.#
Point Information Disclaimer: This data has been supplied by state statute. No expressed or implied warranties are made by 
TxDOT for the accuracy, completeness, reliability, usability, or suitability of the point data. The department assumes no 
responsibility for incorrect results or damages resulting from the use of data.  
- 1 - 
Geodetic Control Station  
 
Highway:   IH635 
  
MLA Project No.:  10082  
  
Station Name: 122 
  
County:    Dallas, TX  
 
TxDOT Quality Level:  3 
 
  
Established By: Marshall Lancaster & 
Associates, Inc. 
Date Established: 4-20-2011 
Inter visible Stations:  N/A 
 
Units of Measure:  US survey foot 
  
Survey Method Hor.: GPSOBS  
Survey Method Vert.:  GPSOBS   
Surveyed From:   Bohannan Huston, 
Inc. Level 2 Project Control Points 1 thru 12. 
  
Horizontal Datum:  NAD 1983 (Conus)  
Horizontal Adj.:   1993  
Projection Zone:   Texas North Central 4202 
  
Vertical Datum:  NAVD88 
Vertical Adjustment:  1988 
Geoid Model Used:  GEOID09 (Conus) 
  
Mark Logo:   N/A NGS PID (If applic.):  N/A  
Coordinate values contained on this data sheet are surface values scaled from the origin using the assigned TXDOT scale factor for 
the Dallas district, 1.000136506. 
Stamping:   122  Northing:    7024690.375 
Condition:  Good  Easting:    2488687.936 
Marker:  2” diameter brass disk in concrete Elevation:    643.30 
Stability:   C TXDOT Scale Factor:  1.000136506  
Latitude:  N32°55'30.76940" Elevation Factor:   0.9999734265 
Longitude:  W96°48'20.30789" Combined Factor:   0.9998484732 
Ellipsoid Height:   556.633 Convergence:    0°55'27" 
To Reach Description  
2” brass disk in concrete sidewalk found on the south side of eastbound IH635 service road, 650’ west 
of the centerline of Preston Road. 
 
I, Marshall Lancaster, Registered Professional Land Surveyor No. 4873, do hereby certify that this 
Control Station sheet was prepared by me or under my direct supervision based on an actual survey on 
the ground. 
 
 
 
 
 
 
___________________________________ 
Marshall Lancaster 
Registered Professional Land Surveyor No. 4873                    
 
                                                                                                              
Point Information Disclaimer: This data has been supplied by state statute. No expressed or implied warranties are made by 
TxDOT for the accuracy, completeness, reliability, usability, or suitability of the point data. The department assumes no 
responsibility for incorrect results or damages resulting from the use of data.  
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Geodetic Control Station 
 
Highway:    IH635 
MLA Project No.: 10082 
  
Station Name: 122 
 
Station Monument Image  
 
Station Location Image  
 
 
Point Information Disclaimer: This data has been supplied by state statute. No expressed or implied warranties are made by 
TxDOT for the accuracy, completeness, reliability, usability, or suitability of the point data. The department assumes no 
responsibility for incorrect results or damages resulting from the use of data.  
- 1 - 
Geodetic Control Station  
 
Highway:   IH635 
  
MLA Project No.:  10082  
  
Station Name: 123 
  
County:    Dallas, TX  
 
TxDOT Quality Level:  3 
 
  
Established By: Marshall Lancaster & 
Associates, Inc. 
Date Established: 4-20-2011 
Inter visible Stations:  N/A 
 
Units of Measure:  US survey foot 
  
Survey Method Hor.: GPSOBS  
Survey Method Vert.:  GPSOBS   
Surveyed From:   Bohannan Huston, 
Inc. Level 2 Project Control Points 1 thru 12. 
  
Horizontal Datum:  NAD 1983 (Conus)  
Horizontal Adj.:   1993  
Projection Zone:   Texas North Central 4202 
  
Vertical Datum:  NAVD88 
Vertical Adjustment:  1988 
Geoid Model Used:  GEOID09 (Conus) 
  
Mark Logo:   N/A NGS PID (If applic.):  N/A  
Coordinate values contained on this data sheet are surface values scaled from the origin using the assigned TXDOT scale factor for 
the Dallas district, 1.000136506. 
Stamping:   123  Northing:    7024596.550 
Condition:  Good  Easting:    2489328.647 
Marker:  2” diameter brass disk in concrete Elevation:    646.66 
Stability:   C TXDOT Scale Factor:  1.000136506  
Latitude:  N32°55'29.73893" Elevation Factor:   0.9999732665 
Longitude:  W96°48'12.81014" Combined Factor:   0.9998483242 
Ellipsoid Height:   559.983 Convergence:    0°55'31" 
To Reach Description  
2” brass disk in concrete median found on the south side of the intersection of eastbound IH635 service 
road and Preston Road. 
 
I, Marshall Lancaster, Registered Professional Land Surveyor No. 4873, do hereby certify that this 
Control Station sheet was prepared by me or under my direct supervision based on an actual survey on 
the ground. 
 
 
 
 
 
 
___________________________________ 
Marshall Lancaster 
Registered Professional Land Surveyor No. 4873                    
 
                                                                                                              
Point Information Disclaimer: This data has been supplied by state statute. No expressed or implied warranties are made by 
TxDOT for the accuracy, completeness, reliability, usability, or suitability of the point data. The department assumes no 
responsibility for incorrect results or damages resulting from the use of data.  
- 2 - 
 
 
Geodetic Control Station 
 
Highway:    IH635 
MLA Project No.: 10082 
  
Station Name: 123 
 
Station Monument Image  
 
Station Location Image  
 
 
Point Information Disclaimer: This data has been supplied by state statute. No expressed or implied warranties are made by 
TxDOT for the accuracy, completeness, reliability, usability, or suitability of the point data. The department assumes no 
responsibility for incorrect results or damages resulting from the use of data.  
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Geodetic Control Station  
 
Highway:   IH635 
  
MLA Project No.:  10082  
  
Station Name: 124 
  
County:    Dallas, TX  
 
TxDOT Quality Level:  3 
 
  
Established By: Marshall Lancaster & 
Associates, Inc. 
Date Established: 4-20-2011 
Inter visible Stations:  N/A 
 
Units of Measure:  US survey foot 
  
Survey Method Hor.: GPSOBS  
Survey Method Vert.:  GPSOBS   
Surveyed From:   Bohannan Huston, 
Inc. Level 2 Project Control Points 1 thru 12. 
  
Horizontal Datum:  NAD 1983 (Conus)  
Horizontal Adj.:   1993  
Projection Zone:   Texas North Central 4202 
  
Vertical Datum:  NAVD88 
Vertical Adjustment:  1988 
Geoid Model Used:  GEOID09 (Conus) 
  
Mark Logo:   N/A NGS PID (If applic.):  N/A  
Coordinate values contained on this data sheet are surface values scaled from the origin using the assigned TXDOT scale factor for 
the Dallas district, 1.000136506. 
Stamping:   124  Northing:    7024425.354 
Condition:  Good  Easting:    2491246.169 
Marker:  2” diameter brass disk in concrete Elevation:    616.27 
Stability:   C TXDOT Scale Factor:  1.000136506  
Latitude:  N32°55'27.73843" Elevation Factor:   0.9999747136 
Longitude:  W96°47'50.35032" Combined Factor:   0.9998497925 
Ellipsoid Height:   529.671 Convergence:    0°55'43" 
To Reach Description  
2” brass disk in concrete sidewalk found at the southwest corner of the intersection of eastbound IH635 
service road and Hughes Lane. 
 
I, Marshall Lancaster, Registered Professional Land Surveyor No. 4873, do hereby certify that this 
Control Station sheet was prepared by me or under my direct supervision based on an actual survey on 
the ground. 
 
 
 
 
 
 
___________________________________ 
Marshall Lancaster 
Registered Professional Land Surveyor No. 4873                    
 
                                                                                                              
Point Information Disclaimer: This data has been supplied by state statute. No expressed or implied warranties are made by 
TxDOT for the accuracy, completeness, reliability, usability, or suitability of the point data. The department assumes no 
responsibility for incorrect results or damages resulting from the use of data.  
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Annex 3. 
 
Geotechnical Data 
Annex 3.1. Terracon Geotechnical Report  
The geotechnical data was subcontracted  to  the geotechnical  laboratory Terracon. The  report 
from witch the calculations are based can be seen below. 
 
  Terracon Consultants, Inc.    8901 John W. Carpenter Freeway, Suite 100 Dallas, Texas 75247 P  [214] 630 1010     F  [214] 630 7070     terracon.com 
 
BRIDGE MEMORANDUM NO. B-5 
STRUCTURE 54 – PRESTON ROAD BRIDGE 
 
TO: Mr. Ignacio Navarro   DATE: August 26, 2010 
FROM: Tim Abrams, P.E. and Jon Sheng, P.E.  PROJECT NO.:     94105055 
 
SUBJECT: STRUCTURE NO. 54 – PRESTON ROAD BRIDGE OVER IH-635 
 GEOTECHNICAL BRIDGE FOUNDATION DESIGN PARAMETERS  
 
1.0 FOUNDATION RECOMMENDATIONS  
1.1 BRIDGE INFORMATION 
Item Parameter 
Bridge Type 
Preston Road Bridge over  
Managed Lanes and General Purpose lanes, see Exhibit 1 
Bridge Length 285 feet 
Spans 120’, 90’, and 75’ 
Lanes 11, including 2 U-turn lanes 
Foundation Type Drilled shafts 
Bridge Abutments Rock nail walls 
 
1.2 DRILLED SHAFT AXIAL RESISTANCE 
Load Resistance Factor Design (LRFD) methodology is used for this report.  The following table 
presents recommended nominal unit tip and side shear resistance values for Strength Limit 
State (design values containing AASHTO resistance factors) for drilled shaft foundations.   
 
Bridge Abutment 
or Bent Bearing Stratum 
Top of 
Bearing 
Stratum 
Elev. (feet) 
Nominal 
Unit Tip 
Resistance 
(ksf) 
Unit Side Resistance at 
Strength Limit State (ksf) 
Compression Tension 
Abutments 1 and 4 
and Bents 2 and 3 
Gray Limestone with 
bentonite seams and 
layers 
Above 614  100 6.9 5.5 
Abutments 1 and 4 
and Bents 2 and 3 Gray Limestone 
Between 
590 and 614 100 10.6 8.5 
Abutments 1 and 4 
and Bents 2 and 3 
Gray Limestone with 
bentonite seams and 
layers 
Below 590 100 6.9 5.5 
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The following design notes should be incorporated into the design of drilled shaft axial analyses. 
 
Design Notes Parameter 
Bearing Strata Austin Chalk Gray Limestone  
Resistance Factor for Axial 
Compressive Tip Resistance  0.5 
Resistance Factor for Axial 
Compressive Side Resistance  0.5 
Resistance Factor for Uplift 
Side Resistance  0.4 
Use of Tip Resistance and Side 
Resistance Values 
Drilled shafts can be designed for a combination of tip resistance 
and side resistance for penetration depths into gray limestone of 2 
shaft diameters or greater. At the abutments, the design penetration 
begins below the deepest excavation adjacent to the abutment 
walls. 
Estimated Settlement Less than 0.5% of shaft diameter 
Minimum Center to Center 
Drilled Shaft Spacing 
3 times the diameter of the larger shaft. Closer spacing will result in 
reduction in the skin friction values and possibly requires special 
installation sequences.  As a general guide, the design skin friction 
will vary linearly from the full value at a spacing of 3 diameters to 50 
percent of the design value at 1 times the diameter 
Minimum Shaft Embedment  2 shaft diameters into gray limestone.  Shafts must have a total length of at least 10 feet to meet TxDOT requirements. 
Pilot Hole Inspection Program 
A small diameter pilot hole must be drilled for shafts with tip 
elevations above El.615 or below El. 590 to confirm that no soft 
bentonite or shale seam or layer is present within 1.5 shaft 
diameters of the tip of the shaft. At each bent or abutment location, 
pilot holes should be drilled at both ends and the middle shaft of the 
bent/abutment. If bentonite seam is detected within 1.5 shaft 
diameters of the tip, the shaft should be extended below the 
bentonite layer and a new pilot hole should be drilled to confirm soft 
layer is not present. If the shafts are designed based on only skin 
friction then pilot holes are not required. 
Rock Nail Walls 
Abutments and bent drilled shafts should extend below cut elevation 
of rock nail walls. Drilled shaft at least 10 feet away from the cut can 
be embedded at shallower elevation. 
Drilled Shaft Construction Follow TxDOT Specifications, Item 416 
Drilled Shaft Construction 
Sequence 
Drilled shafts at bridge abutments are assumed to be constructed 
prior to excavating for general purpose and managed lanes.  The 
bridge abutment back walls will be subject to earth pressures from 
soil back fill. 
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1.3 DOWNDRAG CONSIDERATION 
No downdrag forces or soil induced swelling forces are expected to act on the drilled shaft 
foundations.   
 
1.4 DRILLED SHAFT LATERAL DESIGN 
The lateral load parameters for gray limestone are provided in the following table. The values 
are given for use in Ensoft’s LPILE computer program. Suitable p-y modification factors must be 
used to account for group effects of closely spaced drilled shafts in accordance with AASHTO 
requirements.   
 
Design Parameter Gray Limestone Design Values 
Material Type for LPILE Strong Rock 
Effective Unit Weight (pci) 0.078 
Mass Rock Young’s Modulus (psi) 161,800 
Rock Compressive Strength (psi) 1,900 
Rock Quality Designation (RQD), % 70 
 
1.5 DRILLED SHAFT POINT OF FIXITY 
A point of fixity for structural frame analyses is recommended at a depth of 2 feet below the top 
of the gray limestone for Bent 2 and 3. The drilled shafts should be embedded at least 10 feet to 
develop the design point of fixity.  The point of fixity can be decreased if lateral load analyses 
performed using L-Pile type analyses using the parameters provided in Section 1.4 and a shaft 
length of at least 10 feet indicates that a shallower point of fixity can be used. 
 
1.6 ABUTMENT CAP  
During installation of abutment caps (or seatings of bridge beams), soil backfill is expected 
behind the caps. Sand or low plasticity material with a PI less than 15 and an internal friction 
angle of 30 degrees should be used for fill.  An equivalent fluid pressure of 62.5 pcf is 
recommended for design.  This equivalent fluid pressure is based on at-rest lateral load 
conditions, an at-rest coefficient of 0.5 and a soil unit weight of 125 pcf.  The fill must be placed 
in accordance with TxDOT Item 132. 
 
1.7 CONSTRUCTION ISSUES 
 
Item Construction Notes 
Excavation  Augers with bullet rock teeth are expected to be capable of excavating rock.  
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Item Construction Notes 
Concrete Slump Concrete must be designed with a slump that facilitates complete filling of the pilot holes.  
Groundwater 
Control 
Groundwater is not expected to be encountered during installation of shafts. 
Should groundwater be encountered, rapid placement of steel and concrete 
may permit shaft installation to proceed; however, seepage rates may require 
the use of temporary casing for installation of the shafts or under-water 
placement methods may be required if a water-bearing fracture is 
encountered. 
 
2.0 BASIS OF GEOTECHNICAL DESIGN RECOMMENDATIONS 
2.1 SUBSURFACE CONDITIONS  
2.1.1 Borings and Laboratory Tests 
The approximate boring locations are shown on Exhibit 1. Borings used in our analyses 
included E-86 and W-106 drilled by Terracon in 2010, 289-1 through 289-5 by TxDOT in 1963, 
and T33C and 2T33R by Fugro South, Inc. in 2003.  Terracon’s boring logs are provided in 
Appendix A.  Other organization’s boring logs are provided in Appendix B.   
 
Laboratory tests conducted by Terracon and Fugro included unconfined compressive strength 
tests, unit dry weight tests, and natural moisture content tests.  The results of these tests are 
tabulated on the boring logs that are provided in Appendices A and B.   
 
2.1.2 Subsurface Conditions  
A subsurface profile is presented on Exhibit 1.  Borings E-86 and W-106 were drilled in the 
existing bridge abutments of the Preston Bridge.  Clay fill consisting of fat clays were present 
from below the pavement to depths ranging from 8 to 10 feet.  The fill soils are underlain by gray 
limestone of the Austin Chalk Formation.  These fill soils are believed to have been placed as 
part of the original construction.  TxDOT’s borings indicate that limestone should be expected at 
depths ranging from 4 to 6 feet below existing grades at the new bridge Abutments 1 and 4.   
 
Fractured rock with low RQD were encountered in boring E-86. Boring logs T33C also show 
fractured rock with 40 to 75 degrees dip angles.  Bentonite layers and seams and soft shale 
seams and layers are present. 
 
Groundwater was not observed during drilling before drilling fluids were introduced into the borings 
for coring.   
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2.2  STRENGTH CHARACTERIZATION  
The nominal unit tip resistance and side shear resistance values of drilled shafts are based on 
unconfined compressive strengths of the limestone. Rock quality designation (RQD) data was 
used in developing bearing capacity recommendations.  
 
Unconfined compressive strength data of Austin Chalk limestone are obtained from Borings     
E-86, W-106, T33C, and 2T33R.  The variation of unconfined compressive strength and moist 
unit weight of the limestone versus elevation is presented on Exhibit 2.  A design unconfined 
compressive strength of 275 ksf was used for design for bridge abutments. 
  
Bentonite and bentonitic shale seams and layers were encountered in the borings drilled 
previously by Fugro South, Inc.  Skin friction reduction factors were used to incorporate the 
effect of these layers. 
3.0 GENERAL COMMENTS 
Recommendations provided in this report are for design of foundations for the Preston Road 
Bridge (Structure Number 54). Our recommendations are based upon subsurface exploration 
and laboratory tests presented in this report and our present knowledge of the proposed 
construction.   
 
This report has been prepared for the exclusive use of our client for specific application to the 
project discussed and has been prepared in accordance with generally accepted geotechnical 
engineering practices.  No warranties, either express or implied, are intended or made.  Site 
safety, excavation support, and dewatering requirements are the responsibility of others.  In the 
event that changes in the nature, design, or location of the project as outlined in this report are 
planned, the conclusions and recommendations contained in this report shall not be considered 
valid unless Terracon reviews the changes and either verifies or modifies the conclusions of this 
report in writing. 
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APPENDIX A  
TERRACON BORING LOGS  
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APPENDIX B 
BORING LOGS BY OTHERS 
 
EXHIBIT B-1
EXHIBIT B-2
EXHIBIT B-3
EXHIBIT B-4
EXHIBIT B-5
EXHIBIT B-6
EXHIBIT B-7
EXHIBIT B-8
EXHIBIT B-9
EXHIBIT B-10
EXHIBIT B-11
EXHIBIT B-12
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Annex%4.%Study%of%alternatives%
Zero%Alternative%
The!zero!alternative!could!be!consider!not!to!rebuilt!the!existing!Preston!Rd!Bridge.!This!is!not!a!
realistic!alternative!because!under!Preston!Rd!Bridge!8!general!purpose! lanes!and!6!managed!
lanes!have!to!be!built.!In!order!to!fit!these!lanes!under!the!bridge!we!would!have!to!build!all!this!
lanes!in!2!levels.!See!below!the!existing!bridge!and!proposed!cross!section.!
!
Figure%1.%Existing%cross%section%of%Preston%Rd.%Bridge%
!
Figure%2.%Proposed%Cross%Section%of%the%IH635.%In%red%existing%bridge.%
We!can!clearly!see!that!the!foundation!of!the!existing!bridge!at!bent!3!can!be!exposed!during!
the! excavation! of! the!managed! lanes.! This! excavation! could! undermine! the! existing! structure!
making!it!unsafe.!!
Alternative%zero%is%ruled%out.%
Constraints%
Existing%Constraints%and%TxDot%Requirements%
This!bridge!has!to!be!built!by!one!of!the!requirements!listed!by!TxDot.!Therefore!the!alternative!
of!not!building!it!is!ruled!out.!Having!said!this!we!can!continue!analyzing!other!constrains.!
Following! this! first! approach,! we! have! to! consider! the! location! and! ROW! of! the! bridge.! This!
bridge! is! in! a! very! commercial! area!where! by! the! requirements! say! that! the! access! to! these!
commercial!areas!has!to!be!maintained!and!they!need!to!have!good!access!once!the!new!bridge!
is!constructed.!!
!
Figure%3.%Aerial%picture%of%Preston%Rd.%showing%commercial%areas.%
These!commercial!areas!establish!one!main!constrain:!the!profile!and!vertical!alignment!of!the!
Preston! road! bridge.! This! will! obligate! us! to!match! the! elevations! of! the! frontage! roads,! the!
commercial!areas!and!the!bridge.!!
Other!constraints!that!are!marked!by!the!TxDot!and!the!City!of!Dallas!requirements:!
1. Number!of!lanes:!
a. 3!Northbound!lanes!
b. 3!Southbound!lanes!
c. Turning!lanes:! !
i. 2!left!turning!lanes!Northbound!to!Westbound!
ii. 2!left!turning!lanes!Southbound!to!Eastbound!
d. URTurns:!
i. Westbound!to!Eastbound!
ii. Eastbound!to!Westbound!!
2. Pedestrian!access!has!to!be!provided.!
The!other!major!constraints!are!the!construction!constrains!produced!by!the!construction!of!the!
managed! lanes! and! generalRpurpose! lane! of! the! LBJ.! This! 6!ML,! 8! GPL! and! 3! ramps! that! run!
underneath!the!bridge.!Also!the!exit!and!entrance!ramps!from!and!to!Preston!Rd.!from!LBJ!set!
up!construction!and!alignment!constraints.!The! low!point!of!drainage,!situated! in!Montfort!Rd!
0.5!miles!west!of!Preston!Rd,!restricts!the!vertical!alignment!of!the!managed!lanes.!The!bridge!
has!to!be!adjusted!to!meet!the!lanes!and!ramps!configuration!of!IH635.!
!
Figure%4.%Proposed%cross%section%and%existing%aerial%picture%
Constructive%Constraints%
One!of!the!main!construction!constraints!is!the!excavation!that!has!to!be!done!in!order!to!do!the!
manage!lanes.!The!foundation!of!the!existing!bridge!would!be!exposed!if!the!excavation!would!
be!done!first.!This! issue!forces!us!to!build!the!columns!of!the!bent!2!as!drill!shafts!that!will!be!
exposed!later!on!in!the!excavation.!These!drill!shafts!will!have!to!have!a!very!strict!control!of!the!
vertical!alignment.!
Design%alternatives%
Type%of%Bridge%
Considering!the!different!types!of!bridges,!the!location!within!the!LBJ!Express!and!Dallas,!we!can!
eliminate!several!alternatives!that!do!not!make!sense.!From!the!following:!
Precast!concrete!beam!bridges!
Metal!beam!bridges!
Cast!in!place!postRtension!bridges!
Arch!bridges!
Truss!bridges!
Cable!stayed!bridges!
Suspension!bridges!
Arch,!truss,!cable!stayed!and!suspension!bridges!are!completely!out!of!the!question!due!to!the!
contractual! and! geometrical! constraints.! We! can! select! the! precast% concrete% beams,% metal%
beams%and%cast%in%place%postOtension%bridges.!These!types!of!bridges!will!be!studied!further!on.!
Number%of%Spans%
The!number!of!spans!can!go!from!1!to!3.!We!could!not!go!over!3!due!to!the!cross!section!that!
the!LBJ!express!has!in!this!area.!See!below!for!the!proposed!IH635!cross!section:!
!
Figure%5.%Proposed%Cross%section%of%IH635.%
In!the!above!figure!we!can!see!the!three!levels:!
Upper!level:!this!level!has!the!elevation!of!the!frontage!roads!and!cross!streets!like!
Preston!
Middle!level:!8!generalRpurpose!lanes!of!IH635!(4!lanes!per!bound)!and!3!ramp!lanes!(2!
in!the!eastbound!and!1!in!the!eastbound).!
Lower!level:!6!Managed!lanes!of!IH635!(3!lanes!per!bound)!
This!crossRsection!cannot!be!modified!due!to!the!location!of!the!existing!roads!and!requirements!
issues.!
0 1010 2020 3030 4040 5050 6060 7070 8080 9090 100100 110110 120120 130130 140140 150150 160160 170170 180180 190190 200200 210210 220220 230230 240240 250250 260260 270270 280280 290290 300300
600 600
610 610
620 620
630 630
640 640
650 650
660 660
STA 313+50.00 MLCL635
600 600
610 610
620 620
630 630
640 640
650 650
660 660
STA 314+00.00 MLCL635
600 600
610 610
620 620
630 630
640 640
650 650
660 660
STA 314+50.00 MLCL635
7
/2
0
/2
0
1
2
1
2
:0
9
:5
4
 P
M
p
:\
8
9
2
 -
 l
b
j\
ca
d
3
2
\d
g
n
\X
S
E
C
\O
V
E
R
A
L
L
\S
h
ee
te
d
 X
se
ct
io
n
s\
M
L
C
L
6
3
5
-p
x
sh
ee
ts
.d
g
n
jp
a
te
l
CROSS SECTIONS
MLCL635
XX-XXXX-XXX
DESIGN
GRAPHICS
CHECK
CHECK CONTROL SECTION
DISTRICTSTATE
TEXAS DALLAS
FEDERAL AID PROJECT NO.
COUNTY
DALLAS
JOB
6 IH 635
SHEET NO.
HIGHWAY NO.FED.RD.DIV.NO.
2374 01 068, ETCWG
JT
JJP
LW
SCALE:  1"=40’
E
X
IS
T
IN
G
 R
O
W
E
X
IS
T
IN
G
 R
O
W
BL635E
STA. 313+32.33
BL635W
STA. 313+63.46
BYPWPRE
STA. 27+84.08
FR635E2
STA. 313+81.29
FR635W2
STA. 313+91.81
MLCL635
STA. 313+50.00
RBEWPRE
STA. 18+60.13
REWPRE
STA. 27+60.32
0.9%0.9%0.9%0.9%
0.6%0.6%0.6%2.8%2.8%2.8%
2.0%2.0%2.0%
2.0%2.0%2.0%
2.5% 2.5%
2.0% 2.0% 4:1
4:1
E
X
IS
T
IN
G
 R
O
W
E
X
IS
T
IN
G
 R
O
W
BL635E
STA. 313+82.34
BL635W
STA. 314+13.46
BYPWPRE
STA. 28+34.08
FR635E2
STA. 314+31.32
FR635W2
STA. 314+41.81
MLCL635
STA. 314+00.00
RBEWPRE
STA. 19+10.13
0.4%0.4%0.4%0.4%
1.4%1.4%1.4%1.4%1.4%
1.4%
2.0%2.0%2.0%
2.5% 2.5%
1.9% 2.0%
4:1
4:1
E
X
IS
T
IN
G
 R
O
W
BL635E
STA. 314+32.34
BL635W
STA. 314+63.46
BYPWPRE
STA. 28+84.09
FR635E2
STA. 314+81.34
FR635W2
STA. 314+91.81
MLCL635
STA. 314+50.00
RBEWPRE
STA. 19+60.13
0.1%0.1%0.1%0.1%
2.1%2.1%2.1%
0.8%0.8%0.8%
2.0%2.0%2.0%
2.5% 2.5%
4:14:1
We!can!see!that!the!space!is!tight!to!fit!the!sets!of!columns!of!the!future!bridge.!It’s!clear!that!if!
IH635!needs!to!fit!all!the!lanes!mentioned!above!we!can!only!put!up!to!2!sets!of!columns.!This!
limits!our!study!to!one%to%three%spans.!
If! we! reduce! a! lot! the! number! of! spans,! the! vertical! alignment! will! increase! and! disrupt! the!
before!mentioned!commercial!areas!and!frontage!roads.!
We! could! consider! one! only! span! to! cover! the!whole!width! of! the! LBJ! Express! lanes,! almost!
300.0’! (100.0! m).! This! beam! would! have! to! be! by! force! a! steel! beam.! This! would! give!
approximately!a!beam!height!of!10.0’! (3.3!m).! Implying!the!raising!of!the!vertical!alignment!of!
the! bridge.! If! we! raise! the! vertical! alignment! of! the! bridge! we! will! have! problems! with! the!
commercial!areas!mentioned!before.!Also,! from!an!economical!point!of! view! this!operation! is!
not!viable.!We!can!see!that!this!alternative!may!not!be!the!cheapest!one!and!may!affect!a! lot!
the! vertical! alignment.! If! we! need! to! maintain! the! vertical! alignment! on! the! surface! of! the!
bridge,!this!will!mean!extra!excavation!and!rock!nail!wall.!Although!seeing!that!it!may!not!be!the!
most!suitable!scenario,!considering!price!and!constructability,!it!will!be!included!in!the!possible!
scenarios!studied!after!
If! we! consider! two! spans! the! beams! would! have! also! to! be! steel! beams,! approximately! two!
spans!of!150’!(50.0!m).!This!length!of!span!is!very!long!to!consider!a!precast!concrete!beam.!In!
this! case! the! height! of! the! beam! would! be! around! 6.0’! (2.0! m).! This! vertical! alignment! will!
disrupt! the! commercial! areas! that! we! cannot! alter! by! contract! and! the! alignment! with! the!
existing! Preston! Rd! and! Frontage! Rd!will! have! a! very! steep! slope.! If! the! vertical! alignment! is!
maintained!we!will!have!the!same!situation!than!with!one!span,!more!excavation!and!more!rock!
nail!wall!will!be!needed.!This!scenario!will!also!be!consider!in!the!study!conducted!below.!
Considering!three!spans,! these!would!be!approximately!of!a!100.0’! (30.0!m)! long.! In!this!case,!
we!can!consider!metallic!beams,!precast!concrete!beams!or!cast!in!place!postRtensioned!bridge.!
We!can!consider!metallic!beams!this!will!imply!beam!heights!around!3.4’!(1.1!m).!In!this!case!we!
could! make! work! the! vertical! alignments! with! the! surrounding! areas! but! we! will! have! to!
consider! the!economic! impact.!We!can!also!consider!precast! concrete!beams.! In! this! case! the!
height!of!the!beam!would!be!around!4.5’!(1.5!m).!In!this!second!case,!the!surrounding!areas!of!
the! bridge! will! be! more! disrupted! than! the! metal! beams! but! the! cost! would! be! lower.! This!
alignment!could!work!but!would!be!less!confortable!for!the!public.!Finally,!we!can!also!consider!
building! a! cast! in! place!postRtensioned!bridge.! In! this! case! the!height! of! the! beams!would! be!
around!3.7’!(1.2!m).!This!alternative!will!also!work!with!the!existing!Preston!Rd!and!the!frontage!
road!of!IH635.!
We!can!conclude!that!we!need!to!build!a!bridge!with!3%spans!so!the!compliance!with!the!TxDot!
requirements!and!vertical!alignments!can!be!met.!
Vertical%alignment%
Knowing!that!we!have!to!build!three!spans!we!can!play!with!the!height!of!the!beams.!Two!main!
points!have!to!be!addressed:!
Using!the!minimal!heights!and!try!to!keep!the!vertical!alignment!as!near!to!the!existing!
as!possible.!
Optimize!the!number!of!beams!
The!first!one!requires!a!bigger!number!of!beams,!which!makes!it!more!expensive.!At!the!same!
time!this!facilitates!the!access!to!the!surrounding!commercial!areas!and!the!connection!with!the!
existing!Preston!Rd!can!be!made!smoother.!
The!second!one!will! require!a! lower!number!of!beams,!which! leads!to!a!cheaper!solution.!We!
have! to! consider! that! this! alternative! will! also! make! the! approach! to! the! existing! road! and!
commercial!areas!more!difficult.!This!may!lead!to!a!need!to!acquire!more!ROW!in!order!to!meet!
the!specifications.!
In!the!study!of!this!alternatives!the!solution!is!not!one!or!another!but!the!optimize!solution!in!
between.!
Structural%Alternatives%
We! can! consider! a! postRtensioned! cast! in! place! alternative.! The! main! problem! with! this!
alternative! is! that! the! traffic! has! to! be!maintained! in! IH635,! which!makes! it! very! difficult! to!
provide!shoring!during!the!construction!of!the!bridge.!We!can!clearly!see!from!the!figure!below!
that! this! solution! is! impossible! in! Preston! Rd.! Bridge! if! traffic! under! the! bridge! has! to! be!
maintained.!
!Figure%6.%Shoring%Towers%for%a%PostOtensioned%cast%in%place%slab%
!
Figure%7.%Typycal%section%of%what%would%be%a%cast%in%place%postension%deck%for%similar%span%lengh%
%
Composite!steel!beams!with!a!concrete!slab!will! lead!to!a!mix!designed!bridge.!This!solution!is!
more!expensive!and!has!a!much!more!maintenance!to!do.! It! is!a!solution! for! the!same!spans,!
however!will!be!always!more!expensive.!!
!Figure%8.%Typical%section%for%a%240’%span%with%8’%high%beams%
Finally,! the! precast! concrete! beam! a! solution,! where!we! can! put!more! beams! to! reduce! the!
vertical! alignment! without! being! too! expensive.! Precast! box! beam! being! a! realistic! and!
competitive!alternative!but!this!is!not!common!in!Texas!and!there!is!not!any!precast!factory!that!
casts!this!type!of!beams.!
!
Figure%9.%Box%beam%cross%section%
Finally,! in! the!precast! concrete!beam!alternative!we!can!use! the! IRGirders.! These! I! girders!are!
very!common!in!Texas!and!there!are!standards!in!place!for!a!wide!range!of!heights!needed.!With!
these! types! of! beams! we! can! do! the! structural! analysis! for! a! wide! range! of! heights!
configurations!depending!on!the!span!and!the!vertical!alignment!needed.!
Traffic%Control%
Another!alternative!study!is!the!procedure!and!traffic!control!used!to!build!the!bridge.!By!TxDot!
requirements! two! consecutive! crossing! bridges! cannot! be! in! construction! at! the! same! time.!
Also,!there!is!a!list!of!road!that!cannot!be!shut!down!completely.!One!of!these!roads!is!Preston,!
ruling! out! the! alternative! of! demolishing! the!whole! bridge! and! doing! it! full!width.! This! TxDot!
restriction!will!lead!to!building!the!bridge!in!halves.!
Possible%scenarios%
For!the!big!picture!analysis!done!before!we!can!conclude!that!the!scenarios!that!need!a!deeper!
analysis!are:!
R One!Span!with!metal!beams!
R Two!spans!with!metal!beams!
R Three!spans!with!metal!beams!
R Three!span!with!concrete!beams!
All! scenarios! consider!only! closed!abutments.! If!we!need! to! fit! all! the! lanes!mentioned!above!
and!do!open!abutments,!the!slopes!would!go!underneath!the!existing!Preston!Rd.!
Scenario!1:!One!Span!Steel%Beams!
This!first!scenario!is!a!composite!bridge!with!one!span!and!300’!long!girders!so!all!the!Lyndon!B.!
Johnson! Highway! can! be! crossed.! To! maintain! vertical! alignment! and! the! clearance! needed!
underneath!the!bridge,!with!the!height!of!the!beam!that!we!would!need!to!use,!we!will!have!to!
excavate!more! than! in! the! other! scenarios.! Although! this!may! save! us! time! and! no! columns!
would!have!to!be! fitted! in!between!of! the!traffic! lanes.!We!can!see!an! idea!of!what! the!cross!
section!would!look!like.!
!
Figure%10.%Approximate%Cross%Section%of%Scenario%1.%300'%long%span.% %
We!have!to!keep!in!mind!the!constructability!of!this!type!of!bridge:!
R Demolition!of!½!of!the!old!bridge!
R Excavation!and!rock!nail!installation!
R Abutments!!
R Beam!setting!
R Panels!and!deck!pour.!
Keeping!in!mind!that!to!install!this!beams!the!whole!IH635!has!to!be!shut!down!and!per!TxDot!
requisites! this!cannot!be!done!unless!a! fine! is!paid!or!a!special!permit!by!TxDot! is! issued.!The!
good!thing!about!this!scenario!is!the!time!saving,!no!columns!or!caps!have!to!be!built!and!once!
the!traffic!is!switch!to!the!new!bridge!excavation!on!the!managed!lanes!can!start.!
Scenario!2:!Two!Spans!Steel!Beams!
This!scenario!consists! in!a!two!span!bridge!with!steel!beams!and!concrete!deck.!Similar!to!the!
option!before!but! the! two!spans! reduce! the!height!of! the!beams.!This! reduction! if! the!height!
leaves!us!with!less!excavation!and!less!rock!nail!wall!to!maintain!the!clearances!needed!and!the!
vertical!alignment!on!top!of!the!bridge.!
!
Figure%11.%Scenario%2.%2%steel%beams%of%approx.%150'%
This!configuration!will!be!constructed!with!the!following!major!steps:!
R Demolition!of!½!of!the!old!bridge!
R Excavation!and!rock!nail!installation!
R Abutments!and!Bent!
R Beam!setting!
R Panels!and!deck!pour.!
In! this!case!the!traffic!control! for! the!beam!setting!can!be!closing!one!bound!at! the!time,! this!
traffic! control! plan! can! be! design! and! complies!with! TxDot! requisites.! The! time! saving! of! not!
having!to!do!bents!of!scenario!1! is! lost!here.!But,! the!amount!of!excavation! is!highly!reduced.!
Keep! in!mind! that! the!over!excavation!does!not!only! concern! the! cross! sections!near!Preston!
road!but!all!the!point!that!have!to!be!lower!than!Preston!road!for!drain!purposes.!
Scenario!3:!3!Spans!
The!configuration!of!the!traffic!lanes!does!not!leave!much!room!to!play!with!the!position!of!the!
bents.!This!will!lead!to!very!similar!length!of!beam!for!scenario!3!for!concrete!or!steel!beams.!
On!this! scenario! the!number!of!beams!can!be!greatly! reduce.!Having!steel!girders!can! lead! to!
bigger!separation!of!them.!We!can!also!reduce!significantly!the!height!of!the!beam,!leading!to!
less!excavation!and!more!room!to!play!with!the!vertical!alignments!of!Preston!Rd.!Though,!the!
economic!value!has!to!be!values,!steel!girders!are!much!more!expensive.!
!
Figure%12.%Hypothetical%cross%section%for%scenario%3%
Finally!scenario!3!can!also!be!considered!with!concrete!prestressed!beams.!This!girders!will!have!
a!bigger!height!or!we!will!need!to!put!them!closer!together!so!the!height!of!the!beam!does!not!
affect! the!vertical!alignment!or!makes!us!over!excavate.!WE!can!play!with! the! spacing!on! the!
beams!to!obtain!smaller!heights.!
Quantitative!Comparison!
All! this! scenarios! have! been! valued! with! the! things! mentioned! for! every! scenario.! Economic!
value!has!been!given!to!all!the!criteria!studied;!even!schedule!gains!have!been!pondered.!
The! main! schedule! difference! is! between! scenario! one! and! the! rest.! No! big! difference! in!
schedule! is!made!between!scenarios!one!and!the!rest.!To!start!excavating!the!managed!lanes,!
critical!activity!for!the!IH635!project,!we!still!have!to!built!½!of!the!bridge!and!switch!traffic.!The!
main!difference!is!that!in!scenario!one;!once!the!traffic!is!switched!the!excavation!can!begin.!In!
the! rest!of! the! scenarios!we!have! to!wait!until! the!middle!bent! is!poured!and!has!had! curing!
time.!This!means!2!–!3!weeks.!
Keep! in!mind! that! all! alternatives! studied! have! a! concrete! slab! deck! of! 8”!with! the! standard!
reinforcement!steel.!
For! the! quantitative! comparison!we!will! the! unit! cost! average! costs! published! by! TxDot! from!
2013.!The!2014!report!has!not!come!out.!
!
Table%1.%Unit%Costs%
Results!on!the!study!of!comparison!to!scenario!1:!
!
Table%2.%Deltas%in%costs%compared%to%scenario%1.%
We! can! see! that! scenario! 3! with! prestressed! concrete! beams! and! with! the! beams! closer!
together!in!the!long!span!is!the!cheapest!one.!The!detailed!study!of!the!separation!and!height!of!
will!be!studied!during!calculations!but!this!gives!us!general!idea!of!how!to!start!checking.!
!
Prestressed'Concrete'Beams'(Tx46) 125.00$''''''''' per'LF
Steel'Girder'Scenario'1'(300') 450.00$''''''''' per'LF
Steel'Girder'Scenario'2'(150') 400.00$''''''''' per'LF
Steel'Girder'Scenario'3'(130') 400.00$''''''''' per'LF
Rock'Nail'Wall 37.00$''''''''''' per'SF
Excavation 15.00$''''''''''' per'CY
Drilled'shafts 120.00$''''''''' per'LF
Columns 132.00$''''''''' per'CY
Caps 180.00$''''''''' per'CY
Extra'time 15,000.00$'''' per'day
Extra'TCP.'Full'lane'Closure 150,000.00$' per'Op
Prices'Used'for'Quantitaty'Study'of'
Alternatives
Scenario)1 Scenario)2
Steel)Beam Steel)Beam Steel)Beam Concrete)Beam)(6') Concrete)Beam)(3')
Beams $3,001,500.00 <$333,500.00 <$333,500.00 <$2,349,000.00 <$2,056,500.00
Rock)Nail)Wall <$144,300.00 <$173,160.00 <$144,300.00 <$230,880.00
Excavation <$628,333.33 <$754,000.00 <$628,333.33 <$1,005,333.33
Drilled)shafts $52,785.60 $73,264.80 $73,264.80 $73,264.80
Columns $13,761.57 $16,449.38 $16,449.38 $16,449.38
Caps $16,986.67 $33,973.33 $33,973.33 $33,973.33
Extra)time $210,000.00 $420,000.00 $420,000.00 $420,000.00
Extra)TCP <$300,000.00 <$300,000.00 <$300,000.00 <$300,000.00
Total &$812,599.49 &$716,972.49 &$2,577,945.82 &$2,749,025.82
Difference)in)cost)between)the)different)scenarios)and)scenario)1
Scenario)3Cost
!!
Table&3.&Differences&in&quantities&from&scenario&one&to&the&rest&
Scenario)1 Scenario)2
One)Span Two)Spans
Steel%Beam Steel%Beam Steel%Beam Concrete%Beam Concrete%Beam
Total%Length%of%the%Bridge LF 290.00%%%%%%%%%%%%%% 290.00%%%%%%%%%%%%%%%%% 290.00%%%%%%%%%%%%%%%%%%% 290.00%%%%%%%%%%%%% 290.00%%%%%%%%%%%%%
Max%span%Length LF 290.00%%%%%%%%%%%%%% 160.00%%%%%%%%%%%%%%%%% 130.00%%%%%%%%%%%%%%%%%%% 130.00%%%%%%%%%%%%% 130.00%%%%%%%%%%%%%
Width LF 180.00%%%%%%%%%%%%%% 180.00%%%%%%%%%%%%%%%%% 180.00%%%%%%%%%%%%%%%%%%% 180.00%%%%%%%%%%%%% 180.00%%%%%%%%%%%%%
Beam%height LF 11.00%%%%%%%%%%%%%%%% 6.00%%%%%%%%%%%%%%%%%%%%% 5.00%%%%%%%%%%%%%%%%%%%%%%% 6.00%%%%%%%%%%%%%%%% 3.00%%%%%%%%%%%%%%%%
Number%of%Beams%per%Span EA 23.00%%%%%%%%%%%%%%%% 23.00%%%%%%%%%%%%%%%%%%% 23.00%%%%%%%%%%%%%%%%%%%%% 18.00%%%%%%%%%%%%%%% 36.00%%%%%%%%%%%%%%%
Area%Deck SF 52,200.00%%%%%%%%% 52,200.00%%%%%%%%%%%%% 52,200.00%%%%%%%%%%%%%% 52,200.00%%%%%%%% 52,200.00%%%%%%%%
Area%of%Rock%Nail%Wall SF 12,900.00%%%%%%%%%
Length%Span%1 LF 290.00%%%%%%%%%%%%%% 160.00%%%%%%%%%%%%%%%%% 130.00%%%%%%%%%%%%%%%%%%% 130.00%%%%%%%%%%%%% 130.00%%%%%%%%%%%%%
Length%Span%2 LF 130.00%%%%%%%%%%%%%%%%% 80.00%%%%%%%%%%%%%%%%%%%%% 85.00%%%%%%%%%%%%%%% 85.00%%%%%%%%%%%%%%%
Length%Span%3 LF 80.00%%%%%%%%%%%%%%%%%%%%% 75.00%%%%%%%%%%%%%%% 75.00%%%%%%%%%%%%%%%
Extra%Excavation CY 41,888.89Q%%%%%%%%%%%%% 50,266.67Q%%%%%%%%%%%%%% 41,888.89Q%%%%%%%% 67,022.22Q%%%%%%%%
Extra%Wall SF 3,900.00Q%%%%%%%%%%%%%%% 4,680.00Q%%%%%%%%%%%%%%%% 3,900.00Q%%%%%%%%%% 6,240.00Q%%%%%%%%%%
Extra%Drill%Shafts LF 439.88%%%%%%%%%%%%%%%%% 610.54%%%%%%%%%%%%%%%%%%% 610.54%%%%%%%%%%%%% 610.54%%%%%%%%%%%%%
Extra%Columns CY 104.25%%%%%%%%%%%%%%%%% 124.62%%%%%%%%%%%%%%%%%%% 124.62%%%%%%%%%%%%% 124.62%%%%%%%%%%%%%
Extra%Caps CY 94.37%%%%%%%%%%%%%%%%%%% 188.74%%%%%%%%%%%%%%%%%%% 188.74%%%%%%%%%%%%% 188.74%%%%%%%%%%%%%
Extra%Time% DAY 14.00%%%%%%%%%%%%%%%%%%% 28.00%%%%%%%%%%%%%%%%%%%%% 28.00%%%%%%%%%%%%%%% 28.00%%%%%%%%%%%%%%%
Extra%Traffic%Control% EA 2.00%%%%%%%%%%%%%%%%%
Unit%of%Mesure Three)Spans
Scenario)3
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Annex%5.%Structural%Calculations%
Bridge%parameters%design%
The! length!of!the!bridge! is!approximately!290!feet.!The!width!of!the!bridge! is!190!feet!1! inch.!
The!bridge!has!three!spans!connecting!to!2!abutments!and!includes!2!bents.!Due!to!the!bridge!
going!over! the!new!alignment!of! IH!635,! the! geometry!of! each! cap!per!bent!will! be!different!
along!with!the!columns!within!each!respective!bent.!
Lane%dimension%
Lane!sizes!were!determined!to!be!11!feet!lanes!with!a!5!feet!median.!The!UHturns!in!both!East!to!
West!and!West!to!East!are!to!be!20!feet! in!width.!The!figures!below!identify!each!component!
and!dimension!of!the!bridge’s!lane!configuration.!
 
Figure%1.%Future%lanes%dimensions%
 
! %
Deck%Slab%Design%
For! typical!bridge!decks! in!Texas,!a!“specific!design”! is!not! required! for!decks.!Deck! thickness,!
reinforcing! steel,!and! forming! requirements!are! standard!across! the! state.!The!Preston!Bridge!
needs!to!be!designed!in!accordance!to!AASHTO*LRFD!Specifications!and!due!to!constructability!
and!other!purposes.!
In!addition!to!designing!deck!slab!for!dead!and!live!load!at!the!strength!I!limit!state,!the!AASHTO*
LRFD!specifications!require!checking!for!vehicular!collision!with!traffic!rail!system!at!the!extreme!
event! limit!state.!The!extreme!limit!state!factor!of!safety! is!1.0!while!service!I! limit!state!has!a!
factor! of! safety! of! 0.9.! The! reason! why!AASHTO* LRFD! requires! extreme! limit! state! at! traffic!
barrier!system!is!to!prevent!the!collapse!of!any!structural!component!if!damage!is!to!occur!along!
the!barrier!system.!
Design%criteria%%
One!half!of!Preston!Bridge!deck!has!a!width!of!95’!consisting!of! five!11’Hlanes,!one!20’HU!turn!
lane,!one!11’HSidewalk,!one!2.5’HMedian!and!one!1’HSSTR!barrier.!The!other!half!is!identical.!
Material%and%properties%recommendations%(AASHTODLRFD%S5.12.3)%
!
!
!
!
!
!
!
Table%.1%Material%and%properties%recommendations%by%ADLRFD%S5.12.3%
% %
Girder spacing 8.09 ft 
Concrete density 150 pcf 
Concrete strength 4,000 psi 
Steel yield strength 60,000 psi 
Future wearing surface density 30 psf 
Top cover 2.5 in 
Bottom cover 1.25 in 
SSTR Barrier Wall 382 lb-lf 
SSTR Barrier Wall Toe 1.208 ft 
Overhang 36” 
Deck%Thickness%
AASHTO*LRFD!Specifications!require!that!the!minimum!thickness!of!a!concrete!deck,!excluding!
any! provisions! for! grinding,! grooving! and! sacrificial! surface,! should! not! be! less! than! 7! inches!
(S9.7.1.1).! In!Texas,! the! typical!bridge!deck! thickness! is!8! inches.!For! the!bridge!deck!design!a!
slab! of! 8! inches,! including! the! 0.5Hinch! integral!wearing! surface!will! be! selected.! The! integral!
wearing!surface!will!be!considered!in!the!dead!weight!calculations.!Deck!resistance!calculations!
will! not! assume! future!wearing! surface.! Hence,! deck! resistance!will! be! calculated! assuming! a!
section!thickness!of!7.5!inches.!
Overhang%thickness%
AASHTO*LRFD!Specifications!require!that!the!minimum!overhang!thickness!for!decks!supporting!
concrete! parapets! should! not! be! less! than! 8! inches.! Using! a! deck! overhang! thickness! of!
approximately!1!inch!thicker!than!the!deck!thickness!has!proven!to!be!beneficial!to!resistance!in!
past! designs.! Hence,! this! project! will! design! for! an! overhang! thickness! of! 9! inches,! which!
includes!0.5Hinch!future!wearing!surface.!
Deck%and%Beams%Design%
For!the!deck!design!PGHSuper!(free!software!from!the!Texas!Department!of!Transportation)!has!
been!used.!Please!see!attached!results! for!PG!super! for!all! the!girders.!From!this!software!we!
are!able!to!obtain!not!only!the!stresses!in!the!beams!and!the!deck,!but!also!the!reactions!in!the!
bearing!pads!that!will!allow!us!to!design!the!caps,!the!columns!and!the!foundations.!
% %
Superstructure%
PG!Super!Calculations!
For!the!superstructure!PG!Super!has!been!used.!PGSuper!analyzes!and!designs!precast!girders!
for! all! critical! stages:! casting,! lifting,! hauling,! erection,! service,! and! ultimate! conditions.! The!
automated!designer!determines!the!prestressing,!concrete!strength,!lifting,!transportation,!and!
slab!haunch!requirements.!
! Results!
The!geometry!and!loads!affecting!the!bridge!has!been!entered!and!the!details!can!be!seen!in!the!
Annex!5.1.!Geometry!and!Annex!5.2.!Loads.!!
With! the! loads! entered,! PG! Super! runs! the! 4! load! scenarios! needed! to! design! all! the! girders:!
Casting,!Slab!Pour,!superimposed!dead!loads!and!final!stage!(live!loads!and!dead!loads.!!
With!PG!super!all!the!beams!have!been!calculated.!We!can!see!the!detailed!reports!for!all!the!
beams!in!Annex!5.3.!
Following!we!can!see!the!geometry!of!the!most!critical!span!of!the!south!bound!with!the!cross!
section!of! one!of! the!beams.!Also! for! the!most! critical! beam!we! can! see! the! graphs!with! the!
different!load!combinations.!
! !
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Substructure%
With! all! the! beams! and! the! deck! checked! we! could! proceed! to! calculate! the! caps! at! the!
abutments!and!at!Bents.!We!will!calculate!this!as!continuous!beam!with!punctual! loads.!These!
loads!will! be! the! reactions! that! the!beams!have.!We!have!obtained! this!with! the!bearing!pad!
report!from!PG!Supper.!We!will!consider!the!most!restrictive!beam!and!we!will!apply!this!load!in!
all!the!beam!seats.!To!see!complete!bearing!pad!reports!please!refer!to!Annex!5.4.!Bearing!Pad!
Report!Girder!M.!
!
Table%2.%Results%from%PG%Super%for%Bearing%Pad%reactions.%
Cap%Calculations%–%Acting%moment%
For!the!bents!we!have!used!the!reactions!given!by!the!PG!Super!at!the!bearing!pads.!We!can!see!
in!the!following!image!the!distribution!of! loads!applied.! In!the!following!image!we!can!see!the!
loads! considered!when!we! study! the! bent! as! a! continuous! beam.! The! beam!has! symmetrical!
loads!and!where!we!only!have!one!bearing!pad!the!load!is!bigger.!An!approximate!punctual!load!
distribution!can!be!see!in!the!following!figure.!
!
!
Figure%2.%Load%distribution.% %
* Live Load values are per girder and do not include impact.
(D0) LRFD Design Truck + Lane
(D1) LRFD Design Tandem + Lane
(D2) HL93-TRUCK
(P0) LRFD Design Truck + Lane
(P1) LRFD Design Tandem + Lane
(F0) LRFD Fatigue Truck
* Live Load values are per girder and do not include impact.
W and D are assumed typical values
Abutment 1 192.74 175.16 118.19 287.10 92.12 231.81 92.12
Abutment 2 187.49 169.91 115.56 280.24 87.71 224.94 87.71
Design
Service I
(kip)
Service III
(kip)
Fatigue I
(kip)
Strength I Strength II
Max
(kip)
Min
(kip)
Max
(kip)
Min
(kip)
Rotations
Abutment 
1
-0.009 0.000 -0.003 -0.003 -0.002 0.000 0.000 0.000
(D0)
-0.005
(D0)
0.000
(F0)
-0.003
(F0)
0.000
(P0)
-0.005
(P0)
0.000
(R0)
-0.005
(R0)
0.000
(S0)
-0.003
(S2)
Abutment 
2
0.009 0.000 0.003 0.003 0.002 0.000 0.000 0.005
(D0)
0.000
(D0)
0.003
(F0)
0.000
(F0)
0.005
(P0)
0.000
(P0)
0.005
(R0)
0.000
(R0)
0.003
(S2)
0.000
(S0)
Girder
(rad)
Diaphragm
(rad)
Slab
(rad)
Haunch
(rad)
Deck
Panel
(rad)
Traffic
Barrier
(rad)
Overlay
(rad)
* Design 
Live Load
* Fatigue 
Live Load
* Permit Live 
Load
* Legal 
Routine
* Legal 
Special
Max
(rad)
Min
(rad)
Max
(rad)
Min
(rad)
Max
(rad)
Min
(rad)
Max
(rad)
Min
(rad)
Max
(rad)
Min
(rad)
Rotation due to 
Excess Camber
Abutment 1 0.0061
Abutment 2 -0.0062
Rotation
(rad)
Corresponding Live Load Bearing Reactions and 
Rotations
Abutment 1 72.98 -0.001 0.00 0.000 0.000 0.00 -0.005 27.50
Abutment 2 72.98 0.001 0.00 0.000 0.005 27.50 0.000 0.00
* Reactions * Rotations
RMax
(kip)
T
(rad)
RMin
(kip)
T
(rad)
TMax
(rad)
R
(kip)
TMin
(rad)
R
(kip)
Bearing Geometry (based on assumed values)
Abutment 1 0.0112 0.0061 0.0173 1'-0" 1/2"
5/8"
3/8"
Abutment 2 0.0112 -0.0062 0.0050 1'-0" 1/2"
1/2"
1/2"
Girder
Slope
(ft/ft)
Excess
Camber
Slope
(ft/ft)
Bearing
Recess
Slope
(ft/ft)
W D D1 D2
Page 4 of 5Bearing Design Param ters Report
2/15/2015file:///C:/Users/Paloma/AppData/Local/Temp/TMP6D47.HTM
520!KN!
404!KN!
1870!KN!
1260!KN!
%!
Figure%3.%Cross%Section%of%the%Cap%
!
Maximum!factorized!load!(from!PG!Super)!1879!kN!and!1260!kN.!Minimum!factorized!load!520!
kN!and!404!kN.!With!these!punctual!loads!we!can!compute!the!bending!moment!throughout!the!
length!of!the!cap.!!
!
Graph%1.%Bending%Moment%(kN%m)%vs.%Length%of%the%cap%(m)%
For!the!graph!above!we!can!see!that!the!minimum!bending!moment!is!–!3,520.00!kN!–!m!and!
the!maximum!2,850.00!kN!–!m.!
!Graph%%2.%Shear%(kN)%vs.%Length%of%the%cap%(m)%
As! done! for! the! bending!moment! we! compute! the! shear! given! by! the! punctual! loads! of! the!
beams.! This! shear! has! a! maximum! value! at! 4,550.00! kN.! Finally! we! will! compute! the!
displacements.!
!
Graph%3.%Displacements%(mm)%vs%Length%of%the%cap(m)%
! !
Cap%Calculations%–%Capacity%
We!will!follow!chapter!5!of!AASHTO.!The!cross!section!that!we!will!check!is!the!following:!
!
Figure%4.%Cross%section%of%the%Bent%with%Rebar%details.%
!
Figure%5.%Bar%sizes%of%the%different%bars.%(in%eights)%
With!the!detailed!rebar!of!figure!4!and!following!the!restrains!of!AASHTO!we!can!compute!the!
capacity!of!the!cap!for!positive!moments!(tension)!and!negative!moments!(compression).! !
!Figure%6.%Bending%moment%(t%N%m)%vs.%Concrete%Compressive%(t)%
!
The!capacity!of!the!section!for!compression!stresses!computed!is!417.38!ton!–!m,!this!is!4094.49!
kN!–!m.!This!moment!is!bigger!than!3,500!kN!–!m.!The!section!resists!compression.! !
Axial (t) Mu(m*t)
Steel 
Strain 
Mpa φ φ*N
φ*Mr&&&&
(m.t)
φ*Mr&&&&
(Kips.f)
0.00 417.38 -0.0094 0.90 0.90 0.00 375.64 2,776.99
!Figure%7.%Bending%moment%(t%N%m)%vs.%Concrete%Compressive%(t)%
!
The! capacity! of! the! section! for! compression! stresses! computed! is! 329.75! ton! –! m,! this! is!
3,234.85!kN!–!m.!This!moment!is!bigger!than!2,850.00!kN!–!m.!The!section!resists!tension.!
We!will!continue!by!checking!shear!for!the!cap.!
! !
Axial (t) Mu(m*t)
Steel 
Strain 
Mpa φ φ*N
φ*Mr&&&&
(m.t)
φ*Mr&&&&
(Kips.f)
0.00 329.75 -0.0094 0.90 0.90 0.00 296.78 2,193.97
Following!AASHTO!article!5.8.2.4.!We!will!proceed!to!compute!the!capacity!of!the!cap.!We!will!
use!AASHTO!notation!detailed!below:!
!
Figure%8.%AASHTO%notations%for%calculations%of%Shear.%
!
Figure%9.%Data%used%in%International%units%system%and%Imperial.% %
S+A3:E36hear,capacity,with,and,without,shear,reinforment
Data
9 h&(m) 1.22 h&(in) 48.03
10 dv&(m) 1.37 dv&(in) 53.94
11 bv&(m) 1.37 bv&(in) 53.94
12 As&(cm
2) 75.00 As&(in
2) 11.63
13 Aps&(cm
2) 0.00 Aps&(in
2) 0.00
14 fy&(Mpa) 420 fy&(Ksi) 60
15 Es&(Mpa) 203,000&&&&&&&& Es&(Ksi) 29,000&&&&&&&
16 fpu&(Mpa) 1850 fpu&(Ksi) 264.29
17 Ep&(Mpa) 190,000&&&&&&&& Ep&(Ksi) 27,143&&&&&&&
18 Nu&(t) 0 Nu&(Kips) 0.00
19 Mu&(m.t) 350 Mu&(kipFin) 30621.17
20 Vu&(t) 485 Vu&(Kip) 1077.78
21 Vp&(t) 0 Vu&(Kip) 0.00
22 Sx&(m) 1 Sx&(in) 39.37
23 ag&(mm) 25 ag&(in) 0.98
24 Ec&(Mpa) 30,000&&&&&&&&&&& Ec&(Ksi) 4,286&&&&&&&&&&
25 Act&(m
2) 0.95 Act&(in
2) 147.25
26 fc&(Mpa) 25 fc&(Ksi) 3.5714286
27 α 90 α 90
28 #&of&stirup 5 #&of&stirup 5
29 S&(m)&(spacing) 0.08 S&(in)&(spacing) 3.15
30
31 Check&of&the&condition
Sxe&(m) 33.66
Min&|Mu| 58132.11
!Figure%10.%values%of%V*%(kips)%vs%Vn%(kips)%
4,550! kN! is! the! shear! given!by!our! loads.! This! is! 980! kips,!we! can! see! from! the! table!
above!that!our!cross!section!supports!shear.!
% %
58132 55381 52630 49879 47128 44377 41626 38874 36123 33372 30621
0 1708.3 1744.5 1781.9 1820.7 1860.9 1902.6 1946.1 1991.3 2038.7 2088.2 2140.2
108 1635.4 1669.3 1704.2 1740.3 1777.6 1816.2 1856.3 1897.8 1941.1 1986.1 2033.2
216 1567.1 1598.9 1631.7 1665.4 1700.2 1736.2 1773.3 1811.8 1851.7 1893.0 1936.1
323 1502.6 1532.7 1563.5 1595.3 1627.9 1661.6 1696.2 1732.0 1769.1 1807.4 1847.1
431 1441.6 1470.1 1499.3 1529.2 1560.0 1591.6 1624.2 1657.7 1692.3 1727.9 1764.8
539 1383.8 1410.8 1438.5 1466.8 1495.9 1525.8 1556.5 1588.0 1620.4 1653.9 1688.3
647 1328.7 1354.4 1380.8 1407.7 1435.3 1463.6 1492.6 1522.4 1553.0 1584.4 1616.7
754 1276.1 1300.7 1325.8 1351.5 1377.7 1404.6 1432.2 1460.4 1489.3 1519.0 1549.5
862 1225.7 1249.3 1273.3 1297.9 1322.9 1348.5 1374.7 1401.6 1429.0 1457.1 1486.0
970 1188.5 1200.1 1223.1 1246.6 1270.6 1295.1 1320.1 1345.6 1371.8 1398.5 1425.9
1078 1188.5 1188.5 1188.5 1197.5 1220.5 1243.9 1267.8 1292.3 1317.2 1342.7 1368.8
Va
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Values2of2Mu
Values2of2Vn2(Kips)2with2shear2reinforment
Column%N%Acting%Loads%
We!will!calculate!the!capacity!of!the!column!as!beam!under!transversal!punctual!loads.!We!will!
consider! the! following! loads:! braking! loads! of! cars,! wind! loads,! temperature,! shrinkage! and!
creep.!We!will!follow!the!AASHTO!LFRD!to!compute!the!loads!to!consider.!
!
Figure%11.%Calculations%of%braking%loads.%
!
Figure%12.%Data%input%for%calculations%of%Braking%force%
!
!Figure%13.%Wind%load%calculations%
! !
Figure%14.%Wind%loads%
!Figure%15.%Rheological%Loads%
!
Figure%16.%Final%loads%to%consider%
!
!
Figure%17.%Final%loads%to%consider%in%the%bent,%in%the%bearing%and%in%the%drill%shaft%
This!gives!us!at!Bent!2!horizontal!of!6.5!kips!(30!kN)!and!at!Bent!3!7.7!kips!(35!kN)! !
Elevation!is!shown!for!the!two!bents!of!the!bridge.!The!elevation!is!shown!in!feet.!
!
 !
 ! !
637!
572!
590!
639!
617!
604!
Figure%18.%Column%and%drill%shaft%of%48"% Figure%19.%Column%and%drill%shaft%of%36"%
Column%Bent%2%–%Acting%Moments%and%Capacities%
In! the!graph!below!we!can!see!the!acting!moment!thru!the!whole!column!and!drill! shaft.!The!
point!0!m!in!the!graph!is!the!top!of!the!column.!
!
Graph%%4.%Bending%moment%vs.%Length%of%the%column%and%Drill%Shaft.%
We! obtain! that! the! maximum! bending! moment! is! 460! kN! –! m.! We! have! to! consider! the!
minimum!vertical! load! that!we!computed!above:!minimum!Load!2,250.00!kN.!Using! the!same!
process!as!with!the!caps:!
!
Table%3.%Results%from%diagram%of%interaction%
The! ultimate!moment! is! 381.55! ton! –!m.! This! is! 3,740! kN! –!m,! being! above! the! 460kN! –!m!
obtained! above.! Bent! 2! passes.! Following!we! can! see! the!moment,! shear! and! displacements!
graphs!for!bent!2.!
% %
Axial (t) Mu(m*t)
Steel 
Strain 
Mpa φ φ*N
φ*Mr&&&&
(m.t)
φ*Mr&&&&
(Kips.f)
225.00 381.55 -0.0093 0.90 0.90 202.50 343.40 2,538.58
!Graph%%5.%Bending%moment%(ton%N%m)%vs.%axial%force%for%bent%2.%
!
Graph%%6.%Shear%(ton)%vs.%Length%of%the%column%N%drill%shaft%(m).%Bent%2.%
!
!Graph%%7.%Displacements%(mm)%vs.%Length%of%the%column%N%drill%shaft%(m).%Bent%2.%
!
Column%Bent%2%–%Acting%Moments%and%Capacities%
!
Graph%%8.%Bending%moment%(kN%–%m)%vs.%Length%of%the%column%and%Drill%Shaft.%
We! obtain! that! the! maximum! bending! moment! is! 280! kN! –! m.! We! have! to! consider! the!
minimum!vertical! load! that!we!computed!above:!minimum!Load!1,350.00!kN.!Using! the!same!
process!as!in!bent!2:!
!
Table%4.%Results%from%diagram%of%interaction% %
Axial (t) Mu(m*t)
Steel 
Strain 
Mpa φ φ*N
φ*Mr&&&&
(m.t)
φ*Mr&&&&
(Kips.f)
135.00 124.70 -0.0073 0.90 0.90 121.50 112.23 829.64
The!ultimate!moment!is!124.70!ton!–!m.!This! is!1,230.00!kN!–!m,!being!above!the!280!kN!–!m!
obtained! above.! Bent! 2! passes.! Following!we! can! see! the!moment,! shear! and! displacements!
graphs!for!bent!2.!
!
!
!
Graph%%9.%Bending%moment%(ton%N%m)%vs.%axial%force%for%bent%3% %
!Graph%%10.%Shear%(ton)%vs.%Length%of%the%column%N%drill%shaft%(m).%Bent%3.%
!
Graph%%11.%Displacements%(mm)%vs.%Length%of%the%column%N%drill%shaft%(m).%Bent%2.%
Rock%Nail%walls%
To! calculate! the! rock! nail! walls! Snail! software! has! been! used.! This! software! calculates!
equilibrium!of!moments!and! forces! in!all! the!breaking! surfaces.!The!software!also!checks! that!
the!shot!concrete!has!enough!resistance!to!support!the!force!that!the!nail!does.!Following!we!
can!see!the!Snail!report!for!both!walls!at!both!abutments.!Keep!in!mind!that!this!walls!are!done!
in!two!phases.!This!rock!nail!wall!will!be!covered!with!fascia!panel!per!aesthetics!requirements.!
% %
Internal stability calculations (ASD) in accordance with FHWA 0‐IFC‐03‐017 E29/E30
Facing Parameters: Reinforcement (temporary):
Temporary facing thickness, ht= 4 in Welded wire mesh spacing= 4 in
Compressive strength, f'c(28 days)= 4000 psi Welded wire mesh reinf. Area As= 0.087 in2/ft 4x4 W2.9xW2.9
Horizontal Nail spacing, SH= 5.00 ft Horizontal waler bar area= 0.2 in
2
Vertical Nail Spacing, SV= 5.00 ft Number horizontal waler bars= 1 ea Continuous
Drill hole diameter, DGC= 6 in
Ønail= 1.00 in Vertical bearing bar area= 0 in
Ultimate steel yield strength, fy= 75000 psi Number vertical bearing bars= 0 ea
Steel plate length, LBP= 9 in x 2 Ultimate steel yield strength, fy= 60 ksi
Plate thickness, tPL= 0.500 in Closure Pour (permanent):
Closure pour thickness, hcp= 8 in
Reinforcement: #4 @ 12"
Area Reinforcement 0.20 in2/ft
Compressive strength, f'c(28 days)= 3600 psi
Studs
Number of headed‐studs 
in the connection, NH= 4
Cross sectional Area of the 
headed‐stud shaft, As= 0.307 in
2
Yield Tensile nominal Resistance of headed‐
stud in facing (ksi), fy‐hs= 50 ksi
Head thickness, tH= 0.313 in
Diameter of the Stud Head, DH= 1.25 in
Diameter of the Headed‐Stud Shaft, DS= 0.625 in
Stud Head Spacing, SSH= 7.0 in
Geometry: Headed‐stud length, LS= 5.188 in
Backslope angle, ß= 0 deg Soil parameters:
Surcharge, q= 250 psf Friction angle, Ø= 30 deg
Distance to top row, Hcant= 2.5 ft Unit weight, ɣ= 130 pcf
Facing batter, Ɵt= 0 deg Active earth pressure coefficient, Ka= 0.33
Wall weight= 17 ft
1.0 Facing Flexural Capacity Static Loading Condition
Geometry used in Facing Flexure Design Capacity:
Temporary CF= 2
Permanent CF= 1
Factor to consider non‐uniform soil 
 pressures behind facing
Temporary Facing Ahw= 0.2 in
2
AVW= 0.0 in
2
Horiz. Reinf. Cross Sectional Area at midspan, ahm = 0.127 in2 / ft ρmin= 0.25 %
Horiz. Reinf. Cross Sectional Area at nail head, ahn = 0.127 in2 / ft a s min= 0.061 in
2 / ft
Vert. Reinf. Cross Sectional Area at midspan, avm = 0.087 in2 / ft ρmax= 2.00 %
Vert. Reinf. Cross Sectional Area at nail head, avn = 0.087 in2 / ft a s max= 0.480 in
2 / ft
OK
RFF= 26.4 kips
RFF= 38.6 Kips
Permanent Facing Ahw= 0.2 in
2
AVW= 0.2 in
2
Horiz. Reinf. Cross Sectional Area at midspan, ahm = 0.20 in2 / ft ρmin= 0.25 %
Horiz. Reinf. Cross Sectional Area at nail head, ahn = 0.20 in2 / ft a s min= 0.115 in
2 / ft
Vert. Reinf. Cross Sectional Area at midspan, avm = 0.20 in2 / ft ρmax= 2.00 %
Vert. Reinf. Cross Sectional Area at nail head, avn = 0.20 in2 / ft a s max= 0.910 in
2 / ft
OK
RFF= 60.8 kips
RFF= 60.8 Kips
2.0 Facing Punching Shear Capacity
Geometry used in Punching Shear Design Capacity for Temporary Facing
CP= 1
The effective size of the conical surfaces must be considered as follows:
Dc'= 13 in
Dc  ' is the eﬀecƟve diameter of conical failure surface at the center of secƟon (i.e., an averagecylindrical failure surface is considered)
hC is the effective depth of conical surface. hc=ht for temporary facing
VF= 41.61 Kips
RFP= 41.61 Kips
ܴிி ൌ 3.8 ∙ ܥி ∙ ܽ௩௡ ൅ ܽ௩௠
݅݊ଶ
݂ݐଶ ∙
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ܴி௉ ൌ ܥ௉ ∙ ிܸ
The correction factor CP is used to 
take into account the effect of the soil 
pressure behind the facing
that acts to stabilize the cone. If no 
subgrade reaction is considered, CP = 
1.0. When the soil
reaction is considered, CP can be as 
high as 1.15. For practical purposes, 
the correction is usually
omitted and this is considered as CP = 
ܦ௖ᇱ ൌ ܮ஻௉ ൅ ݄௧
ிܸ ݇݅݌ ൌ 0.58 ∙ ݂ᇱ௖ ݌ݏ݅ ∙ ߨ ∙ ܦ௖′ ݂ݐ ∙ ݄௧ ݂ݐ ᇹ
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ܵ௏ ∙ ݄
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Geometry used in Punching Shear Design Capacity for Permanent Facing
CP= 1
The effective size of the conical surfaces must be considered as follows:
Dc'= 10.8 in
Dc  ' is the eﬀecƟve diameter of conical failure surface at the center of secƟon (i.e., an averagecylindrical failure surface is considered)
hC is the effective depth of conical surface
hc= 5.4 in
VF= 43.87 Kips
RFP= 43.87 Kips
3.0 Headed‐Stud in Tension
RFH= 61.4 Kips
1.23 ≥ 0.77 OK
0.31 ≥ 0.31 OK
4.0 Controlling Design Nail Head Strength
Temporary facing ASD Factors
Facing flexure= 26.4 Kips 1.35 19.6 Kips
Facing punching shear= 41.6 Kips 1.35 30.8 Kips
Design Nail Head Strength= 19.6 Kips
Permanent facing ASD Factors
Facing flexure= 60.8 Kips 1.5 40.5 Kips
Facing punching shear= 43.9 Kips 1.5 29.2 Kips
Headed stud tensile strenght= 61.4 Kips 1.7 36.1 Kips
Design Nail Head Strength= 29.2 Kips
ܴிு ൌ ܰு ∙ ܣௌு ∙ ௬݂ି௛௦
ܣு ൒ 2.5 ∙ ܣௌ
ݐு ൒ 0.5 ∙ ܦு െ ܦௌ
ܴி௉ ൌ ܥ௉ ∙ ிܸ
ܦ௖ᇱ ൌ ݉݅݊ ܵுௌ ൅ ݄௖	ܽ݊݀	2 ∙ ݄௖
ிܸ ݇݅݌ ൌ 0.58 ∙ ݂ᇱ௖ ݌ݏ݅ ∙ ߨ ∙ ܦ௖′ ݂ݐ ∙ ݄௖ ݂ݐ ᇹ
݄௖ ൌ ܮௌ െ ݐு ൅ ݐ௉
5.0 Output from Snailz
FS= 1.39
level 1 41.6 ksi (Yield stress controls)
level 2 41.6 ksi (Yield stress controls)
level 3 41.6 ksi (Yield stress controls)
level 4 41.422 ksi (Punching shear controls)
Tmax= 41.60 ksi
Tavg= 41.56 ksi
For FS=1, Tavg‐s= 23.243 ksi
Tmax‐s= 23.27 ksi
Nail bar tensile capacity (RT):
RT= 58.90 kips
To take into account unvertainties FST= 1.8
RT ALL= 32.72 kips
32.72 > 23.27 OK
Design nail Tensile Force:
T0= 16.61 kips
6.0 Nail Tensile Capacity
RT= 58.90 kips
To take into account uncertainties FST= 1.8
RT ALL= 32.72 kips
32.72 > 23.27 OK
Design nail Tensile Force:
7.0 Pullout capacity
Ultimate Bond Capacity, qu= 7500 psf
Pullout length, Lp= 20 ft
Rp= 235.6 kips
8.0 Factor of Safety Check
Flexural failure
Required
FSFF= 1.59 1.5 OK
Punching shear capacity
FSFP= 2.50 1.5 OK
Pullout capacity
FSP= 14.2 2 OK
Tensile capacity
FST= 3.5 1.8 OK
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Project Identification - E29-D1
 
              --------- WALL GEOMETRY ---------          
   
 Vertical Wall Height         =  17.0 ft 
 Wall Batter                  =   0.0 degree 
                                Angle   Length
                                (Deg)   (Feet)
 First Slope from Wallcrest.  =  89.9      9.5
 Second Slope from 1st slope. =   0.0    100.0
 Third Slope from 2nd slope.  =   0.0      0.0
 Fourth Slope from 3rd slope. =   0.0      0.0
 Fifth Slope from 3rd slope.  =   0.0      0.0
 Sixth Slope from 3rd slope.  =   0.0      0.0
 Seventh Slope Angle.         =   0.0
   
           --------- SLOPE BELOW THE WALL ---------
   
There is NO SLOPE BELOW THE TOE of the wall
   
   
                --------- SURCHARGE ---------       
 
 THE SURCHARGES IMPOSED ON THE SYSTEM ARE:         
   
 Begin Surcharge - Distance from toe =      0.1 ft 
 End Surcharge - Distance from toe   =     53.0 ft 
 Loading Intensity - Begin           =    250.0 psf/ft
 Loading Intensity - End             =    250.0 psf/ft 
   
   
                 --------- OPTION #1 ---------
   
 Factored Punching shear, Bond & Yield Stress are used.
   
   
                --------- SOIL PARAMETERS ---------   
   
        Unit    Friction   Cohesion   Bond*   Coordinates of Boundary
 Soil   Weight  Angle      Intercept  Stress  XS1    YS1    XS2    YS2
 Layer  (Pcf)   (Degree)     (Psf)    (Psi)   (ft)   (ft)   (ft)   (ft)
 
  1     130.0     30.0       0.0       0.0    0.0    0.0    0.0    0.0
  2     135.0     33.0       0.0      18.0    0.0   17.0   80.0   17.0
  3     140.0     37.0       0.0      52.0    0.0   15.0   80.0   15.0
 
 * Bond Stress also depends on BSF Factor in Option #5 when enabled.
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                   --------- EXTERNAL FORCE ---------   
   
 Horiz. Force applied to the Wall   =  -6.4 Kips 
   
                   --------- WATER SURFACE ---------   
   
 
NO Water Table defined for this problem.
   
   
            --------- SEARCH LIMIT ---------    
   
   
 The Search Limit is from  17.0 to  17.0 ft
   
   You have chosen TO LIMIT the search to the following nodes:
   
          BEGIN search at node   -  1 
          END search at node     - 10 
   
   
       --------- REINFORCEMENT PARAMETERS ---------   
   
   
 Number of Reinforcement Levels              =   4 
 Horizontal Spacing                          =   5.0 ft 
 Yield Stress of Reinforcement               =  41.6 ksi 
 Diameter of Grouted Hole                    =   6.0 in 
 Punching Shear                              =  29.2 kips 
   
   
      ---------- (Varying Reinforcement Parameters) ---------
   
                                   Vertical     Bar   
     Level   Length   Inclination   Spacing   Diameter   Bond Stress
              (ft)     (degrees)     (ft)       (in)       Factor 
       
        1     19.0       15.0         1.5        1.00        0.50 
        2     19.0       15.0         5.0        1.00        0.50 
        3     19.0       15.0         5.0        1.00        0.50 
        4     19.0       15.0         4.5        1.00        0.50 
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
   Toe     1.406        17.0       57.3   31.5     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.422 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 2
     1.406        17.0       57.3   31.5     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.422 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 3
     1.406        17.0       57.3   31.5     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.422 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 4
     1.406        17.0       57.3   31.5     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.422 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 5
     1.406        17.0       57.3   31.5     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.422 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 6
     1.406        17.0       57.3   31.5     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.422 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 7
     1.406        17.0       57.3   31.5     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.422 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 8
     1.406        17.0       57.3   31.5     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.422 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 9
     1.406        17.0       57.3   31.5     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.422 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE10
     1.406        17.0       57.3   31.5     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.422 ksi (Punching Shear controls..)
    
    
      ******************************************************************** 
      *                For Factor of Safety = 1.0                        * 
      *         Maximum Average Reinforcement Working Force:             * 
      *                    22.867 Kips/level                             * 
      ******************************************************************** 
D1‐Wet 
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               ***************************************************
               *    CALIFORNIA DEPARTMENT OF TRANSPORTATION      *
               *          ENGINEERING SERVICE CENTER             *
               *     DIVISION OF MATERIALS AND FOUNDATIONS       *
               *   Office of Roadway Geotechnical Engineering    *
               *    Date: 11-14-2014          Time: 09:24:26     *
               ***************************************************
 
Project Identification - E29-D1
 
              --------- WALL GEOMETRY ---------          
   
 Vertical Wall Height         =  17.0 ft 
 Wall Batter                  =   0.0 degree 
                                Angle   Length
                                (Deg)   (Feet)
 First Slope from Wallcrest.  =  89.9      9.5
 Second Slope from 1st slope. =   0.0    100.0
 Third Slope from 2nd slope.  =   0.0      0.0
 Fourth Slope from 3rd slope. =   0.0      0.0
 Fifth Slope from 3rd slope.  =   0.0      0.0
 Sixth Slope from 3rd slope.  =   0.0      0.0
 Seventh Slope Angle.         =   0.0
   
           --------- SLOPE BELOW THE WALL ---------
   
There is NO SLOPE BELOW THE TOE of the wall
   
   
                --------- SURCHARGE ---------       
 
 THE SURCHARGES IMPOSED ON THE SYSTEM ARE:         
   
 Begin Surcharge - Distance from toe =      1.0 ft 
 End Surcharge - Distance from toe   =     53.0 ft 
 Loading Intensity - Begin           =    250.0 psf/ft
 Loading Intensity - End             =    250.0 psf/ft 
   
   
                 --------- OPTION #1 ---------
   
 Factored Punching shear, Bond & Yield Stress are used.
   
   
                --------- SOIL PARAMETERS ---------   
   
        Unit    Friction   Cohesion   Bond*   Coordinates of Boundary
 Soil   Weight  Angle      Intercept  Stress  XS1    YS1    XS2    YS2
 Layer  (Pcf)   (Degree)     (Psf)    (Psi)   (ft)   (ft)   (ft)   (ft)
 
  1     130.0     30.0       0.0       0.0    0.0    0.0    0.0    0.0
  2     135.0     33.0       0.0      18.0    0.0   17.0   80.0   17.0
  3     140.0     37.0       0.0      52.0    0.0   15.0   80.0   15.0
 
 * Bond Stress also depends on BSF Factor in Option #5 when enabled.
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                   --------- WATER SURFACE ---------   
   
 
NO Water Table defined for this problem.
   
   
            --------- SEARCH LIMIT ---------    
   
   
 The Search Limit is from   0.0 to  80.0 ft
   
   You have chosen TO LIMIT the search to the following nodes:
   
          BEGIN search at node   -  1 
          END search at node     - 10 
   
   
       --------- REINFORCEMENT PARAMETERS ---------   
   
   
 Number of Reinforcement Levels              =   4 
 Horizontal Spacing                          =   5.0 ft 
 Yield Stress of Reinforcement               =  41.6 ksi 
 Diameter of Grouted Hole                    =   6.0 in 
 Punching Shear                              =  29.2 kips 
   
   
      ---------- (Varying Reinforcement Parameters) ---------
   
                                   Vertical     Bar   
     Level   Length   Inclination   Spacing   Diameter   Bond Stress
              (ft)     (degrees)     (ft)       (in)       Factor 
       
        1     19.0       15.0         1.5        1.00        0.50 
        2     19.0       15.0         5.0        1.00        0.50 
        3     19.0       15.0         5.0        1.00        0.50 
        4     19.0       15.0         4.5        1.00        0.50 
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
   Toe     1.560         8.0       73.2   27.7     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  39.344 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 2
     1.527        16.0       58.9   31.0     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.207 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 3
     1.731        24.0       47.8   35.8     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 4
     1.930        32.0       39.6   41.5     89.9    0.0
 
  Reinf. Stress at Level  1 =  32.646 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 5
     2.043        40.0       33.5   48.0     89.9    0.0
 
  Reinf. Stress at Level  1 =  13.132 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 6
     2.222        48.0       28.9   54.8     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 7
     2.444        56.0       25.3   62.0     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  32.448 Ksi (Pullout controls...)      
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 8
     2.662        64.0       22.5   69.3     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  22.923 Ksi (Pullout controls...)      
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 9
     2.876        72.0       20.2   76.7     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  14.289 Ksi (Pullout controls...)      
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE10
     3.085        80.0       18.3   84.3     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =   6.428 Ksi (Pullout controls...)      
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
    
    
      ******************************************************************** 
      *                For Factor of Safety = 1.0                        * 
      *         Maximum Average Reinforcement Working Force:             * 
      *                    19.258 Kips/level                             * 
      ******************************************************************** 
Hydrostatic and External Loading Consolidation
D1
Wall Height, H= 17.0 ft
Unit weight of water, Ƴw= 62.4 pcf
Failure behind wall crest, l= 17.0 ft
Failure surface, Ɵf= 45.00 deg Snail input
Average hydrostatic pressure, p= 265.20 psf
Failure surface area, A= 24.0 sf/lf
Total hydrostatic load, Rw= 6.38 k/lf Snail input
݌ ൌ
ߛ௪ ∙ ܪ
4
ܴ௪ ൌ ݌ ∙ ܣ
Rw
Ɵf
l
Ɵf Rw
H
External stability calculations  ↓↓↓ ↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓
D1
1. Shoring Geometry
Wall height, H= 17.0 ft
Back Slope, β= 0 degrees
Slope ratio, X= 100000 *(see note)
Shoring height, H'= 17.0 ft
Avg. soil nail length, L= 19.0 ft
Soil nail inclination, ƞ= 15 degrees
Surcharge, q= 250 psf
Wall friction angle,  24.7 degrees
Facing batter, ß= 90 degrees
Reinforce block width, L'= 18.35 ft
2. Geotechnical Information
Soil type, classification= LIMESTONE CLASS 2
Soil unit weight, Ƴ= 140 psf
Angle of internal friction, ϕ= 37 degrees
Cohesion, C= 0 psf
Coefficient of active pressure, Ka= 0.25
3. Calculated pressures and forces
Lateral earth pressure, pb= 385 psf
Resultant earth force, PB= 5 klf
Lateral earth pressure, pq= 62 psf
Resultant surcharge force, Pq= 1 klf
Weight of rect. Soil block, Ww= 45.2 klf
Weight of wedge block, Ws= 0 klf
Surcharge effect, Ws1= 4.75 klf
Sliding resistance force, S= 34 klf
4. Calculated factor of safety
Overturning
Resisting moments 415 klf
Driving moments 52 klf
Factor of safety 8.02
F.O.S. (Min.) 2 OK
Sliding
Resisting forces 34 klf S
Driving forces 6 klf
Factor of safety 5.60
F.O.S. (Min.) 1.5 OK
η
H
L
x
1
௦ܹ
H'
S
݌௕ ൌ 0.65 ∙ ܭ௔ ∙ ߛ ∙ ܪ′
௕ܲ ൌ ߛ ∙ ܪ′ଶ ∙
ܭ௔
2 െ 2 ∙ ܥ ∙ ܪ
ᇱ ∙ ܭ௔ଶ ൅ 2 ∙
ܥଶ
ߛ cos ߚ
݌௤ ൌ ܭ௔ ∙ ݍ
௤ܲ ൌ ݌௤ ∙ ܪ
௪ܹ ൌ ܪ ∙ ܮ′ ∙ ߛ
௦ܹ ൌ 0.5 ∙ ܮ′ ∙
ܮ′
ݔ ∙ ߛ
௦ܹଵ ൌ ݍ ∙ ܮ
ܵ ൌ ௪ܹ ൅ ௦ܹ ∙ tan߮
ܴ݁ݏ݅ݏݐ݅݊݃	݉݋݉݁݊ݐݏ ൌ ௪ܹ ∙
ܮᇱ
2 ൅ ௦ܹ ∙
2ܮᇱ
3
ܦݎ݅ݒ݅݊݃	݉݋݉݁݊ݐݏ ൌ ௕ܲ ൅ ௤ܲ ∙
ܪ′
2
ܨܵ ൌ ܴ݁ݏ݅ݏݐ݅݊݃/ܦݎ݅ݒ݅݊݃
௕ܲ ൅ ௤ܲ
D2‐Dry 
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               ***************************************************
               *    CALIFORNIA DEPARTMENT OF TRANSPORTATION      *
               *          ENGINEERING SERVICE CENTER             *
               *     DIVISION OF MATERIALS AND FOUNDATIONS       *
               *   Office of Roadway Geotechnical Engineering    *
               *    Date: 11-14-2014          Time: 10:09:01     *
               ***************************************************
 
Project Identification - E29-D2
 
              --------- WALL GEOMETRY ---------          
   
 Vertical Wall Height         =  14.0 ft 
 Wall Batter                  =   0.0 degree 
                                Angle   Length
                                (Deg)   (Feet)
 First Slope from Wallcrest.  =  89.9      9.5
 Second Slope from 1st slope. =   0.0    100.0
 Third Slope from 2nd slope.  =   0.0      0.0
 Fourth Slope from 3rd slope. =   0.0      0.0
 Fifth Slope from 3rd slope.  =   0.0      0.0
 Sixth Slope from 3rd slope.  =   0.0      0.0
 Seventh Slope Angle.         =   0.0
   
           --------- SLOPE BELOW THE WALL ---------
   
There is NO SLOPE BELOW THE TOE of the wall
   
   
                --------- SURCHARGE ---------       
 
 THE SURCHARGES IMPOSED ON THE SYSTEM ARE:         
   
 Begin Surcharge - Distance from toe =      0.1 ft 
 End Surcharge - Distance from toe   =     53.0 ft 
 Loading Intensity - Begin           =    250.0 psf/ft
 Loading Intensity - End             =    250.0 psf/ft 
   
   
                 --------- OPTION #1 ---------
   
 Factored Punching shear, Bond & Yield Stress are used.
   
   
                --------- SOIL PARAMETERS ---------   
   
        Unit    Friction   Cohesion   Bond*   Coordinates of Boundary
 Soil   Weight  Angle      Intercept  Stress  XS1    YS1    XS2    YS2
 Layer  (Pcf)   (Degree)     (Psf)    (Psi)   (ft)   (ft)   (ft)   (ft)
 
  1     130.0     30.0       0.0       0.0    0.0    0.0    0.0    0.0
  2     135.0     33.0       0.0      18.0    0.0   14.0   80.0   14.0
  3     140.0     37.0       0.0      52.0    0.0   12.0   80.0   12.0
 
 * Bond Stress also depends on BSF Factor in Option #5 when enabled.
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                   --------- WATER SURFACE ---------   
   
 
NO Water Table defined for this problem.
   
   
            --------- SEARCH LIMIT ---------    
   
   
 The Search Limit is from   0.0 to  80.0 ft
   
   You have chosen TO LIMIT the search to the following nodes:
   
          BEGIN search at node   -  1 
          END search at node     - 10 
   
   
       --------- REINFORCEMENT PARAMETERS ---------   
   
   
 Number of Reinforcement Levels              =   3 
 Horizontal Spacing                          =   5.0 ft 
 Yield Stress of Reinforcement               =  41.6 ksi 
 Diameter of Grouted Hole                    =   6.0 in 
 Punching Shear                              =  29.2 kips 
   
   
      ---------- (Varying Reinforcement Parameters) ---------
   
                                   Vertical     Bar   
     Level   Length   Inclination   Spacing   Diameter   Bond Stress
              (ft)     (degrees)     (ft)       (in)       Factor 
       
        1     16.5       15.0         1.5        1.12        0.50 
        2     16.5       15.0         5.0        1.12        0.50 
        3     16.5       15.0         5.0        1.12        0.50 
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
   Toe     1.667         8.0       71.2   24.8     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  34.458 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 2
     1.775        16.0       55.8   28.4     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  38.535 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 3
     2.041        24.0       44.4   33.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  36.552 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 4
     2.138        32.0       36.3   39.7     89.9    0.0
 
  Reinf. Stress at Level  1 =  21.424 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 5
     2.278        40.0       30.4   46.4     89.9    0.0
 
  Reinf. Stress at Level  1 =   8.192 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 6
     2.421        48.0       26.1   53.4     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  37.310 Ksi (Pullout controls...)      
                          3 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 7
     2.670        56.0       22.8   60.7     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  31.086 Ksi (Pullout controls...)      
                          3 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 8
     2.932        64.0       20.2   68.2     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  25.519 Ksi (Pullout controls...)      
                          3 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 9
     3.186        72.0       18.1   75.7     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  20.509 Ksi (Pullout controls...)      
                          3 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE10
     3.434        80.0       16.4   83.4     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  15.978 Ksi (Pullout controls...)      
                          3 =  41.600 Ksi (Yield Stress controls.)   
    
    
      ******************************************************************** 
      *                For Factor of Safety = 1.0                        * 
      *         Maximum Average Reinforcement Working Force:             * 
      *                    21.623 Kips/level                             * 
      ******************************************************************** 
 D2‐Wet 
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               ***************************************************
               *    CALIFORNIA DEPARTMENT OF TRANSPORTATION      *
               *          ENGINEERING SERVICE CENTER             *
               *     DIVISION OF MATERIALS AND FOUNDATIONS       *
               *   Office of Roadway Geotechnical Engineering    *
               *    Date: 11-14-2014          Time: 10:25:29     *
               ***************************************************
 
Project Identification - E29-D2
 
              --------- WALL GEOMETRY ---------          
   
 Vertical Wall Height         =  14.0 ft 
 Wall Batter                  =   0.0 degree 
                                Angle   Length
                                (Deg)   (Feet)
 First Slope from Wallcrest.  =  89.9      9.5
 Second Slope from 1st slope. =   0.0    100.0
 Third Slope from 2nd slope.  =   0.0      0.0
 Fourth Slope from 3rd slope. =   0.0      0.0
 Fifth Slope from 3rd slope.  =   0.0      0.0
 Sixth Slope from 3rd slope.  =   0.0      0.0
 Seventh Slope Angle.         =   0.0
   
           --------- SLOPE BELOW THE WALL ---------
   
There is NO SLOPE BELOW THE TOE of the wall
   
   
                --------- SURCHARGE ---------       
 
 THE SURCHARGES IMPOSED ON THE SYSTEM ARE:         
   
 Begin Surcharge - Distance from toe =      0.1 ft 
 End Surcharge - Distance from toe   =     53.0 ft 
 Loading Intensity - Begin           =    250.0 psf/ft
 Loading Intensity - End             =    250.0 psf/ft 
   
   
                 --------- OPTION #1 ---------
   
 Factored Punching shear, Bond & Yield Stress are used.
   
   
                --------- SOIL PARAMETERS ---------   
   
        Unit    Friction   Cohesion   Bond*   Coordinates of Boundary
 Soil   Weight  Angle      Intercept  Stress  XS1    YS1    XS2    YS2
 Layer  (Pcf)   (Degree)     (Psf)    (Psi)   (ft)   (ft)   (ft)   (ft)
 
  1     130.0     30.0       0.0       0.0    0.0    0.0    0.0    0.0
  2     135.0     33.0       0.0      18.0    0.0   14.0   80.0   14.0
  3     140.0     37.0       0.0      52.0    0.0   12.0   80.0   12.0
 
 * Bond Stress also depends on BSF Factor in Option #5 when enabled.
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                   --------- EXTERNAL FORCE ---------   
   
 Horiz. Force applied to the Wall   =  -4.3 Kips 
   
                   --------- WATER SURFACE ---------   
   
 
NO Water Table defined for this problem.
   
   
            --------- SEARCH LIMIT ---------    
   
   
 The Search Limit is from  14.0 to  14.0 ft
   
   You have chosen TO LIMIT the search to the following nodes:
   
          BEGIN search at node   -  1 
          END search at node     - 10 
   
   
       --------- REINFORCEMENT PARAMETERS ---------   
   
   
 Number of Reinforcement Levels              =   3 
 Horizontal Spacing                          =   5.0 ft 
 Yield Stress of Reinforcement               =  41.6 ksi 
 Diameter of Grouted Hole                    =   6.0 in 
 Punching Shear                              =  29.2 kips 
   
   
      ---------- (Varying Reinforcement Parameters) ---------
   
                                   Vertical     Bar   
     Level   Length   Inclination   Spacing   Diameter   Bond Stress
              (ft)     (degrees)     (ft)       (in)       Factor 
       
        1     16.5       15.0         1.5        1.12        0.50 
        2     16.5       15.0         5.0        1.12        0.50 
        3     16.5       15.0         5.0        1.12        0.50 
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
   Toe     1.628        14.0       59.2   27.4     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  37.576 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 2
     1.628        14.0       59.2   27.4     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  37.576 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 3
     1.628        14.0       59.2   27.4     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  37.576 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 4
     1.628        14.0       59.2   27.4     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  37.576 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 5
     1.628        14.0       59.2   27.4     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  37.576 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 6
     1.628        14.0       59.2   27.4     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  37.576 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 7
     1.628        14.0       59.2   27.4     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  37.576 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 8
     1.628        14.0       59.2   27.4     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  37.576 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 9
     1.628        14.0       59.2   27.4     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  37.576 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE10
     1.628        14.0       59.2   27.4     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  37.576 ksi (Punching Shear controls..)
    
    
      ******************************************************************** 
      *                For Factor of Safety = 1.0                        * 
      *         Maximum Average Reinforcement Working Force:             * 
      *                    24.517 Kips/level                             * 
      ******************************************************************** 
Hydrostatic and External Loading Consolidation
D2
Wall Height, H= 14.0 ft
Unit weight of water, Ƴw= 62.4 pcf
Failure behind wall crest, l= 14.0 ft
Failure surface, Ɵf= 45.00 deg Snail input
Average hydrostatic pressure, p= 218.40 psf
Failure surface area, A= 19.8 sf/lf
Total hydrostatic load, Rw= 4.32 k/lf Snail input
݌ ൌ
ߛ௪ ∙ ܪ
4
ܴ௪ ൌ ݌ ∙ ܣ
Rw
Ɵf
l
Ɵf Rw
H
External stability calculations  ↓↓↓ ↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓
D2
1. Shoring Geometry
Wall height, H= 14.0 ft
Back Slope, β= 0 degrees
Slope ratio, X= 100000 *(see note)
Shoring height, H'= 14.0 ft
Avg. soil nail length, L= 16.5 ft
Soil nail inclination, ƞ= 15 degrees
Surcharge, q= 250 psf
Wall friction angle,  24.7 degrees
Facing batter, ß= 90 degrees
Reinforce block width, L'= 15.94 ft
2. Geotechnical Information
Soil type, classification= LIMESTONE CLASS 2
Soil unit weight, Ƴ= 140 psf
Angle of internal friction, ϕ= 37 degrees
Cohesion, C= 0 psf
Coefficient of active pressure, Ka= 0.25
3. Calculated pressures and forces
Lateral earth pressure, pb= 317 psf
Resultant earth force, PB= 3 klf
Lateral earth pressure, pq= 62 psf
Resultant surcharge force, Pq= 1 klf
Weight of rect. Soil block, Ww= 32.3 klf
Weight of wedge block, Ws= 0 klf
Surcharge effect, Ws1= 4.13 klf
Sliding resistance force, S= 24 klf
4. Calculated factor of safety
Overturning
Resisting moments 258 klf
Driving moments 30 klf
Factor of safety 8.60
F.O.S. (Min.) 2 OK
Sliding
Resisting forces 24 klf S
Driving forces 4 klf
Factor of safety 5.69
F.O.S. (Min.) 1.5 OK
η
H
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x
1
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               ***************************************************
               *    CALIFORNIA DEPARTMENT OF TRANSPORTATION      *
               *          ENGINEERING SERVICE CENTER             *
               *     DIVISION OF MATERIALS AND FOUNDATIONS       *
               *   Office of Roadway Geotechnical Engineering    *
               *    Date: 11-14-2014          Time: 10:33:08     *
               ***************************************************
 
Project Identification - E29-D3
 
              --------- WALL GEOMETRY ---------          
   
 Vertical Wall Height         =  11.5 ft 
 Wall Batter                  =   0.0 degree 
                                Angle   Length
                                (Deg)   (Feet)
 First Slope from Wallcrest.  =  89.0     13.5
 Second Slope from 1st slope. =   0.0      3.0
 Third Slope from 2nd slope.  =  14.0      3.0
 Fourth Slope from 3rd slope. =   0.0    100.0
 Fifth Slope from 3rd slope.  =   0.0      0.0
 Sixth Slope from 3rd slope.  =   0.0      0.0
 Seventh Slope Angle.         =   0.0
   
           --------- SLOPE BELOW THE WALL ---------
   
There is NO SLOPE BELOW THE TOE of the wall
   
   
                --------- SURCHARGE ---------       
 
 THE SURCHARGES IMPOSED ON THE SYSTEM ARE:         
   
 Begin Surcharge - Distance from toe =      3.0 ft 
 End Surcharge - Distance from toe   =     53.0 ft 
 Loading Intensity - Begin           =    250.0 psf/ft
 Loading Intensity - End             =    250.0 psf/ft 
   
   
                 --------- OPTION #1 ---------
   
 Factored Punching shear, Bond & Yield Stress are used.
   
   
                --------- SOIL PARAMETERS ---------   
   
        Unit    Friction   Cohesion   Bond*   Coordinates of Boundary
 Soil   Weight  Angle      Intercept  Stress  XS1    YS1    XS2    YS2
 Layer  (Pcf)   (Degree)     (Psf)    (Psi)   (ft)   (ft)   (ft)   (ft)
 
  1     130.0     30.0       0.0       0.0    0.0    0.0    0.0    0.0
  2     140.0     37.0       0.0      52.0    0.0   11.5   80.0   11.5
 
 * Bond Stress also depends on BSF Factor in Option #5 when enabled.
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                   --------- WATER SURFACE ---------   
   
 
NO Water Table defined for this problem.
   
   
            --------- SEARCH LIMIT ---------    
   
   
 The Search Limit is from   0.0 to  80.0 ft
   
   You have chosen TO LIMIT the search to the following nodes:
   
          BEGIN search at node   -  1 
          END search at node     - 10 
   
   
       --------- REINFORCEMENT PARAMETERS ---------   
   
   
 Number of Reinforcement Levels              =   3 
 Horizontal Spacing                          =   5.0 ft 
 Yield Stress of Reinforcement               =  41.6 ksi 
 Diameter of Grouted Hole                    =   6.0 in 
 Punching Shear                              =  29.2 kips 
   
   
      ---------- (Varying Reinforcement Parameters) ---------
   
                                   Vertical     Bar   
     Level   Length   Inclination   Spacing   Diameter   Bond Stress
              (ft)     (degrees)     (ft)       (in)       Factor 
       
        1     16.5       15.0         1.5        1.25        0.50 
        2     16.5       15.0         5.0        1.25        0.50 
        3     16.5       15.0         4.0        1.25        0.50 
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
   Toe     1.512         8.0       72.7   26.9     89.9    0.0
 
  Reinf. Stress at Level  1 =  38.037 Ksi (Punching Shear controls..)
                          2 =  30.916 ksi (Punching Shear controls..)
                          3 =  25.219 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 2
     1.588        16.0       58.1   30.3     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  37.020 ksi (Punching Shear controls..)
                          3 =  26.439 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 3
     1.884        24.0       47.0   35.2     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  27.497 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 4
     2.040        32.0       38.8   41.1     89.9    0.0
 
  Reinf. Stress at Level  1 =  32.784 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  28.423 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 5
     2.230        40.0       32.7   47.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  24.615 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  29.240 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 6
     2.439        48.0       28.2   54.5     89.9    0.0
 
  Reinf. Stress at Level  1 =  17.354 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  29.966 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 7
     2.665        56.0       24.7   61.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  10.857 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  30.616 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 8
     2.907        64.0       21.9   69.0     89.9    0.0
 
  Reinf. Stress at Level  1 =   5.010 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  31.201 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 9
     3.101        72.0       19.7   76.5     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  39.396 Ksi (Pullout controls...)      
                          3 =  31.730 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE10
     3.391        80.0       17.8   84.0     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  36.992 Ksi (Pullout controls...)      
                          3 =  32.211 ksi (Punching Shear controls..)
    
    
      ******************************************************************** 
      *                For Factor of Safety = 1.0                        * 
      *         Maximum Average Reinforcement Working Force:             * 
      *                    24.810 Kips/level                             * 
      ******************************************************************** 
D3‐Wet 
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               ***************************************************
               *    CALIFORNIA DEPARTMENT OF TRANSPORTATION      *
               *          ENGINEERING SERVICE CENTER             *
               *     DIVISION OF MATERIALS AND FOUNDATIONS       *
               *   Office of Roadway Geotechnical Engineering    *
               *    Date: 11-14-2014          Time: 10:32:15     *
               ***************************************************
 
Project Identification - E29-D3
 
              --------- WALL GEOMETRY ---------          
   
 Vertical Wall Height         =  11.5 ft 
 Wall Batter                  =   0.0 degree 
                                Angle   Length
                                (Deg)   (Feet)
 First Slope from Wallcrest.  =  89.0     13.5
 Second Slope from 1st slope. =   0.0      3.0
 Third Slope from 2nd slope.  =  14.0      3.0
 Fourth Slope from 3rd slope. =   0.0    100.0
 Fifth Slope from 3rd slope.  =   0.0      0.0
 Sixth Slope from 3rd slope.  =   0.0      0.0
 Seventh Slope Angle.         =   0.0
   
           --------- SLOPE BELOW THE WALL ---------
   
There is NO SLOPE BELOW THE TOE of the wall
   
   
                --------- SURCHARGE ---------       
 
 THE SURCHARGES IMPOSED ON THE SYSTEM ARE:         
   
 Begin Surcharge - Distance from toe =      3.0 ft 
 End Surcharge - Distance from toe   =     53.0 ft 
 Loading Intensity - Begin           =    250.0 psf/ft
 Loading Intensity - End             =    250.0 psf/ft 
   
   
                 --------- OPTION #1 ---------
   
 Factored Punching shear, Bond & Yield Stress are used.
   
   
                --------- SOIL PARAMETERS ---------   
   
        Unit    Friction   Cohesion   Bond*   Coordinates of Boundary
 Soil   Weight  Angle      Intercept  Stress  XS1    YS1    XS2    YS2
 Layer  (Pcf)   (Degree)     (Psf)    (Psi)   (ft)   (ft)   (ft)   (ft)
 
  1     130.0     30.0       0.0       0.0    0.0    0.0    0.0    0.0
  2     140.0     37.0       0.0      52.0    0.0   11.5   80.0   11.5
 
 * Bond Stress also depends on BSF Factor in Option #5 when enabled.
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                   --------- EXTERNAL FORCE ---------   
   
 Horiz. Force applied to the Wall   =  -2.9 Kips 
   
                   --------- WATER SURFACE ---------   
   
 
NO Water Table defined for this problem.
   
   
            --------- SEARCH LIMIT ---------    
   
   
 The Search Limit is from  11.5 to  11.5 ft
   
   You have chosen TO LIMIT the search to the following nodes:
   
          BEGIN search at node   -  1 
          END search at node     - 10 
   
   
       --------- REINFORCEMENT PARAMETERS ---------   
   
   
 Number of Reinforcement Levels              =   3 
 Horizontal Spacing                          =   5.0 ft 
 Yield Stress of Reinforcement               =  41.6 ksi 
 Diameter of Grouted Hole                    =   6.0 in 
 Punching Shear                              =  29.2 kips 
   
   
      ---------- (Varying Reinforcement Parameters) ---------
   
                                   Vertical     Bar   
     Level   Length   Inclination   Spacing   Diameter   Bond Stress
              (ft)     (degrees)     (ft)       (in)       Factor 
       
        1     16.5       15.0         1.5        1.25        0.50 
        2     16.5       15.0         5.0        1.25        0.50 
        3     16.5       15.0         4.0        1.25        0.50 
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
   Toe     1.491        11.5       65.9   28.2     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  33.698 ksi (Punching Shear controls..)
                          3 =  25.775 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 2
     1.491        11.5       65.9   28.2     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  33.698 ksi (Punching Shear controls..)
                          3 =  25.775 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 3
     1.491        11.5       65.9   28.2     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  33.698 ksi (Punching Shear controls..)
                          3 =  25.775 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 4
     1.491        11.5       65.9   28.2     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  33.698 ksi (Punching Shear controls..)
                          3 =  25.775 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 5
     1.491        11.5       65.9   28.2     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  33.698 ksi (Punching Shear controls..)
                          3 =  25.775 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 6
     1.491        11.5       65.9   28.2     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  33.698 ksi (Punching Shear controls..)
                          3 =  25.775 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 7
     1.491        11.5       65.9   28.2     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  33.698 ksi (Punching Shear controls..)
                          3 =  25.775 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 8
     1.491        11.5       65.9   28.2     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  33.698 ksi (Punching Shear controls..)
                          3 =  25.775 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 9
     1.491        11.5       65.9   28.2     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  33.698 ksi (Punching Shear controls..)
                          3 =  25.775 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE10
     1.491        11.5       65.9   28.2     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  33.698 ksi (Punching Shear controls..)
                          3 =  25.775 ksi (Punching Shear controls..)
    
    
      ******************************************************************** 
      *                For Factor of Safety = 1.0                        * 
      *         Maximum Average Reinforcement Working Force:             * 
      *                    27.606 Kips/level                             * 
      ******************************************************************** 
Hydrostatic and External Loading Consolidation
D3
Wall Height, H= 11.5 ft
Unit weight of water, Ƴw= 62.4 pcf
Failure behind wall crest, l= 11.5 ft
Failure surface, Ɵf= 45.00 deg Snail input
Average hydrostatic pressure, p= 179.40 psf
Failure surface area, A= 16.3 sf/lf
Total hydrostatic load, Rw= 2.92 k/lf Snail input
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External stability calculations  ↓↓↓ ↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓
D3
1. Shoring Geometry
Wall height, H= 11.5 ft
Back Slope, β= 0 degrees
Slope ratio, X= 100000 (if level enter 100000)
Shoring height, H'= 11.5 ft
Avg. soil nail length, L= 16.5 ft
Soil nail inclination, ƞ= 15 degrees
Surcharge, q= 250 psf
Wall friction angle,  24.7 degrees
Facing batter, ß= 90 degrees
Reinforce block width, L'= 15.94 ft
2. Geotechnical Information
Soil type, classification= LIMESTONE CLASS 2
Soil unit weight, Ƴ= 140 psf
Angle of internal friction, ϕ= 37 degrees
Cohesion, C= 0 psf
Coefficient of active pressure, Ka= 0.25
3. Calculated pressures and forces
Lateral earth pressure, pb= 260 psf
Resultant earth force, PB= 2 klf
Lateral earth pressure, pq= 62 psf
Resultant surcharge force, Pq= 1 klf
Weight of rect. Soil block, Ww= 26.6 klf
Weight of wedge block, Ws= 0 klf
Surcharge effect, Ws1= 4.13 klf
Sliding resistance force, S= 20 klf
4. Calculated factor of safety
Overturning
Resisting moments 212 klf
Driving moments 17 klf
Factor of safety 12.21
F.O.S. (Min.) 2 OK
Sliding
Resisting forces 20 klf S
Driving forces 3 klf
Factor of safety 6.64
F.O.S. (Min.) 1.5 OK
η
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D4‐Dry 
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               ***************************************************
               *    CALIFORNIA DEPARTMENT OF TRANSPORTATION      *
               *          ENGINEERING SERVICE CENTER             *
               *     DIVISION OF MATERIALS AND FOUNDATIONS       *
               *   Office of Roadway Geotechnical Engineering    *
               *    Date: 11-14-2014          Time: 10:39:01     *
               ***************************************************
 
Project Identification - E29-D4
 
              --------- WALL GEOMETRY ---------          
   
 Vertical Wall Height         =   9.5 ft 
 Wall Batter                  =   0.0 degree 
                                Angle   Length
                                (Deg)   (Feet)
 First Slope from Wallcrest.  =  89.0     12.5
 Second Slope from 1st slope. =   0.0      3.0
 Third Slope from 2nd slope.  =  14.0      5.0
 Fourth Slope from 3rd slope. =   0.0    100.0
 Fifth Slope from 3rd slope.  =   0.0      0.0
 Sixth Slope from 3rd slope.  =   0.0      0.0
 Seventh Slope Angle.         =   0.0
   
           --------- SLOPE BELOW THE WALL ---------
   
There is NO SLOPE BELOW THE TOE of the wall
   
   
                --------- SURCHARGE ---------       
 
 THE SURCHARGES IMPOSED ON THE SYSTEM ARE:         
   
 Begin Surcharge - Distance from toe =      3.0 ft 
 End Surcharge - Distance from toe   =     53.0 ft 
 Loading Intensity - Begin           =    250.0 psf/ft
 Loading Intensity - End             =    250.0 psf/ft 
   
   
                 --------- OPTION #1 ---------
   
 Factored Punching shear, Bond & Yield Stress are used.
   
   
                --------- SOIL PARAMETERS ---------   
   
        Unit    Friction   Cohesion   Bond*   Coordinates of Boundary
 Soil   Weight  Angle      Intercept  Stress  XS1    YS1    XS2    YS2
 Layer  (Pcf)   (Degree)     (Psf)    (Psi)   (ft)   (ft)   (ft)   (ft)
 
  1     130.0     30.0       0.0       0.0    0.0    0.0    0.0    0.0
  2     140.0     37.0       0.0      52.0    0.0    9.5   80.0    9.5
 
 * Bond Stress also depends on BSF Factor in Option #5 when enabled.
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                   --------- WATER SURFACE ---------   
   
 
NO Water Table defined for this problem.
   
   
            --------- SEARCH LIMIT ---------    
   
   
 The Search Limit is from   0.0 to  80.0 ft
   
   You have chosen TO LIMIT the search to the following nodes:
   
          BEGIN search at node   -  1 
          END search at node     - 10 
   
   
       --------- REINFORCEMENT PARAMETERS ---------   
   
   
 Number of Reinforcement Levels              =   3 
 Horizontal Spacing                          =   5.0 ft 
 Yield Stress of Reinforcement               =  41.6 ksi 
 Diameter of Grouted Hole                    =   6.0 in 
 Punching Shear                              =  29.2 kips 
   
   
      ---------- (Varying Reinforcement Parameters) ---------
   
                                   Vertical     Bar   
     Level   Length   Inclination   Spacing   Diameter   Bond Stress
              (ft)     (degrees)     (ft)       (in)       Factor 
       
        1     16.5       15.0         1.5        1.25        1.00 
        2     16.5       15.0         4.5        1.25        1.00 
        3      0.0        0.0         0.0        0.00        0.00 
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
   Toe     1.512         8.0       71.0   24.5     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  34.761 ksi (Punching Shear controls..)
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 2
     1.573        16.0       55.4   28.2     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 3
     1.809        24.0       44.0   33.4     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 4
     2.146        32.0       36.0   39.5     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 5
     2.527        40.0       30.1   46.2     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 6
     2.930        48.0       25.8   53.3     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 7
     3.373        56.0       22.5   60.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 8
     3.498        64.0       19.9   68.1     89.9    0.0
 
  Reinf. Stress at Level  1 =  32.257 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 9
     3.614        72.0       17.9   75.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  23.664 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE10
     3.731        80.0       16.2   83.3     89.9    0.0
 
  Reinf. Stress at Level  1 =  15.897 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =   0.000 Ksi
    
    
      ******************************************************************** 
      *                For Factor of Safety = 1.0                        * 
      *         Maximum Average Reinforcement Working Force:             * 
      *                     0.000 Kips/level                             * 
      ******************************************************************** 
D4‐Wet 
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               ***************************************************
               *    CALIFORNIA DEPARTMENT OF TRANSPORTATION      *
               *          ENGINEERING SERVICE CENTER             *
               *     DIVISION OF MATERIALS AND FOUNDATIONS       *
               *   Office of Roadway Geotechnical Engineering    *
               *    Date: 11-14-2014          Time: 10:42:01     *
               ***************************************************
 
Project Identification - E29-D4
 
              --------- WALL GEOMETRY ---------          
   
 Vertical Wall Height         =   9.5 ft 
 Wall Batter                  =   0.0 degree 
                                Angle   Length
                                (Deg)   (Feet)
 First Slope from Wallcrest.  =  89.0     12.5
 Second Slope from 1st slope. =   0.0      3.0
 Third Slope from 2nd slope.  =  14.0      5.0
 Fourth Slope from 3rd slope. =   0.0    100.0
 Fifth Slope from 3rd slope.  =   0.0      0.0
 Sixth Slope from 3rd slope.  =   0.0      0.0
 Seventh Slope Angle.         =   0.0
   
           --------- SLOPE BELOW THE WALL ---------
   
There is NO SLOPE BELOW THE TOE of the wall
   
   
                --------- SURCHARGE ---------       
 
 THE SURCHARGES IMPOSED ON THE SYSTEM ARE:         
   
 Begin Surcharge - Distance from toe =      3.0 ft 
 End Surcharge - Distance from toe   =     53.0 ft 
 Loading Intensity - Begin           =    250.0 psf/ft
 Loading Intensity - End             =    250.0 psf/ft 
   
   
                 --------- OPTION #1 ---------
   
 Factored Punching shear, Bond & Yield Stress are used.
   
   
                --------- SOIL PARAMETERS ---------   
   
        Unit    Friction   Cohesion   Bond*   Coordinates of Boundary
 Soil   Weight  Angle      Intercept  Stress  XS1    YS1    XS2    YS2
 Layer  (Pcf)   (Degree)     (Psf)    (Psi)   (ft)   (ft)   (ft)   (ft)
 
  1     130.0     30.0       0.0       0.0    0.0    0.0    0.0    0.0
  2     140.0     37.0       0.0      52.0    0.0    9.5   80.0    9.5
 
 * Bond Stress also depends on BSF Factor in Option #5 when enabled.
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                   --------- EXTERNAL FORCE ---------   
   
 Horiz. Force applied to the Wall   =  -2.0 Kips 
   
                   --------- WATER SURFACE ---------   
   
 
NO Water Table defined for this problem.
   
   
            --------- SEARCH LIMIT ---------    
   
   
 The Search Limit is from   9.5 to   9.5 ft
   
   You have chosen TO LIMIT the search to the following nodes:
   
          BEGIN search at node   -  1 
          END search at node     - 10 
   
   
       --------- REINFORCEMENT PARAMETERS ---------   
   
   
 Number of Reinforcement Levels              =   3 
 Horizontal Spacing                          =   5.0 ft 
 Yield Stress of Reinforcement               =  41.6 ksi 
 Diameter of Grouted Hole                    =   6.0 in 
 Punching Shear                              =  29.2 kips 
   
   
      ---------- (Varying Reinforcement Parameters) ---------
   
                                   Vertical     Bar   
     Level   Length   Inclination   Spacing   Diameter   Bond Stress
              (ft)     (degrees)     (ft)       (in)       Factor 
       
        1     16.5       15.0         1.5        1.25        1.00 
        2     16.5       15.0         4.5        1.25        1.00 
        3      0.0        0.0         0.0        0.00        0.00 
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
   Toe     1.473         9.5       67.7   25.1     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  36.606 ksi (Punching Shear controls..)
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 2
     1.473         9.5       67.7   25.1     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  36.606 ksi (Punching Shear controls..)
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 3
     1.473         9.5       67.7   25.1     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  36.606 ksi (Punching Shear controls..)
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 4
     1.473         9.5       67.7   25.1     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  36.606 ksi (Punching Shear controls..)
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 5
     1.473         9.5       67.7   25.1     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  36.606 ksi (Punching Shear controls..)
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 6
     1.473         9.5       67.7   25.1     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  36.606 ksi (Punching Shear controls..)
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 7
     1.473         9.5       67.7   25.1     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  36.606 ksi (Punching Shear controls..)
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 8
     1.473         9.5       67.7   25.1     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  36.606 ksi (Punching Shear controls..)
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 9
     1.473         9.5       67.7   25.1     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  36.606 ksi (Punching Shear controls..)
                          3 =   0.000 Ksi
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE10
     1.473         9.5       67.7   25.1     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  36.606 ksi (Punching Shear controls..)
                          3 =   0.000 Ksi
    
    
      ******************************************************************** 
      *                For Factor of Safety = 1.0                        * 
      *         Maximum Average Reinforcement Working Force:             * 
      *                     0.000 Kips/level                             * 
      ******************************************************************** 
Hydrostatic and External Loading Consolidation
D4
Wall Height, H= 9.5 ft
Unit weight of water, Ƴw= 62.4 pcf
Failure behind wall crest, l= 9.5 ft
Failure surface, Ɵf= 45.00 deg Snail input
Average hydrostatic pressure, p= 148.20 psf
Failure surface area, A= 13.4 sf/lf
Total hydrostatic load, Rw= 1.99 k/lf Snail input
݌ ൌ
ߛ௪ ∙ ܪ
4
ܴ௪ ൌ ݌ ∙ ܣ
Rw
Ɵf
l
Ɵf Rw
H
External stability calculations  ↓↓↓ ↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓
D4
1. Shoring Geometry
Wall height, H= 9.5 ft
Back Slope, β= 0 degrees
Slope ratio, X= 100000 (if level enter 100000)
Shoring height, H'= 9.5 ft
Avg. soil nail length, L= 16.5 ft
Soil nail inclination, ƞ= 15 degrees
Surcharge, q= 250 psf
Wall friction angle,  24.7 degrees
Facing batter, ß= 90 degrees
Reinforce block width, L'= 15.94 ft
2. Geotechnical Information
Soil type, classification= LIMESTONE CLASS 2
Soil unit weight, Ƴ= 140 psf
Angle of internal friction, ϕ= 37 degrees
Cohesion, C= 0 psf
Coefficient of active pressure, Ka= 0.25
3. Calculated pressures and forces
Lateral earth pressure, pb= 215 psf
Resultant earth force, PB= 2 klf
Lateral earth pressure, pq= 62 psf
Resultant surcharge force, Pq= 1 klf
Weight of rect. Soil block, Ww= 21.9 klf
Weight of wedge block, Ws= 0 klf
Surcharge effect, Ws1= 4.13 klf
Sliding resistance force, S= 17 klf
4. Calculated factor of safety
Overturning
Resisting moments 175 klf
Driving moments 10 klf
Factor of safety 17.04
F.O.S. (Min.) 2 OK
Sliding
Resisting forces 17 klf S
Driving forces 2 klf
Factor of safety 7.65
F.O.S. (Min.) 1.5 OK
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               ***************************************************
               *    CALIFORNIA DEPARTMENT OF TRANSPORTATION      *
               *          ENGINEERING SERVICE CENTER             *
               *     DIVISION OF MATERIALS AND FOUNDATIONS       *
               *   Office of Roadway Geotechnical Engineering    *
               *    Date: 11-14-2014          Time: 10:52:20     *
               ***************************************************
 
Project Identification - E29-D5
 
              --------- WALL GEOMETRY ---------          
   
 Vertical Wall Height         =   6.0 ft 
 Wall Batter                  =   0.0 degree 
                                Angle   Length
                                (Deg)   (Feet)
 First Slope from Wallcrest.  =  89.9      9.5
 Second Slope from 1st slope. =   0.0      3.0
 Third Slope from 2nd slope.  =  14.0     13.0
 Fourth Slope from 3rd slope. =   0.0    100.0
 Fifth Slope from 3rd slope.  =   0.0      0.0
 Sixth Slope from 3rd slope.  =   0.0      0.0
 Seventh Slope Angle.         =   0.0
   
           --------- SLOPE BELOW THE WALL ---------
   
There is NO SLOPE BELOW THE TOE of the wall
   
   
                --------- SURCHARGE ---------       
 
 THE SURCHARGES IMPOSED ON THE SYSTEM ARE:         
   
 Begin Surcharge - Distance from toe =      3.0 ft 
 End Surcharge - Distance from toe   =     53.0 ft 
 Loading Intensity - Begin           =    250.0 psf/ft
 Loading Intensity - End             =    250.0 psf/ft 
   
   
                 --------- OPTION #1 ---------
   
 Factored Punching shear, Bond & Yield Stress are used.
   
   
                --------- SOIL PARAMETERS ---------   
   
        Unit    Friction   Cohesion   Bond*   Coordinates of Boundary
 Soil   Weight  Angle      Intercept  Stress  XS1    YS1    XS2    YS2
 Layer  (Pcf)   (Degree)     (Psf)    (Psi)   (ft)   (ft)   (ft)   (ft)
 
  1     130.0     30.0       0.0       0.0    0.0    0.0    0.0    0.0
  2     140.0     37.0       0.0      52.0    0.0    6.0   80.0    6.0
 
 * Bond Stress also depends on BSF Factor in Option #5 when enabled.
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                   --------- WATER SURFACE ---------   
   
 
NO Water Table defined for this problem.
   
   
            --------- SEARCH LIMIT ---------    
   
   
 The Search Limit is from   0.0 to  80.0 ft
   
   You have chosen TO LIMIT the search to the following nodes:
   
          BEGIN search at node   -  1 
          END search at node     - 10 
   
   
       --------- REINFORCEMENT PARAMETERS ---------   
   
   
 Number of Reinforcement Levels              =   2 
 Horizontal Spacing                          =   5.0 ft 
 Yield Stress of Reinforcement               =  41.6 ksi 
 Diameter of Grouted Hole                    =   6.0 in 
 Punching Shear                              =  29.2 kips 
   
   
      ---------- (Varying Reinforcement Parameters) ---------
   
                                   Vertical     Bar   
     Level   Length   Inclination   Spacing   Diameter   Bond Stress
              (ft)     (degrees)     (ft)       (in)       Factor 
       
        1     11.5       15.0         1.5        1.00        0.50 
        2     11.5       15.0         3.5        1.00        0.50 
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
   Toe     1.926         8.0       64.5   18.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  40.462 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 2
     1.858        16.0       49.4   24.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 3
     2.113        24.0       37.8   30.4     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 4
     2.514        32.0       30.2   37.0     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 5
     2.875        40.0       25.0   44.1     89.9    0.0
 
  Reinf. Stress at Level  1 =  38.590 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 6
     3.155        48.0       21.2   51.5     89.9    0.0
 
  Reinf. Stress at Level  1 =  32.965 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 7
     3.477        56.0       18.4   59.0     89.9    0.0
 
  Reinf. Stress at Level  1 =  28.057 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 8
     3.823        64.0       16.2   66.7     89.9    0.0
 
  Reinf. Stress at Level  1 =  23.737 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 9
     4.157        72.0       14.5   74.4     89.9    0.0
 
  Reinf. Stress at Level  1 =  19.906 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE10
     4.489        80.0       13.1   82.1     89.9    0.0
 
  Reinf. Stress at Level  1 =  16.484 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
    
    
      ******************************************************************** 
      *                For Factor of Safety = 1.0                        * 
      *         Maximum Average Reinforcement Working Force:             * 
      *                    16.258 Kips/level                             * 
      ******************************************************************** 
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               ***************************************************
               *    CALIFORNIA DEPARTMENT OF TRANSPORTATION      *
               *          ENGINEERING SERVICE CENTER             *
               *     DIVISION OF MATERIALS AND FOUNDATIONS       *
               *   Office of Roadway Geotechnical Engineering    *
               *    Date: 11-14-2014          Time: 10:58:53     *
               ***************************************************
 
Project Identification - E29-D5
 
              --------- WALL GEOMETRY ---------          
   
 Vertical Wall Height         =   6.0 ft 
 Wall Batter                  =   0.0 degree 
                                Angle   Length
                                (Deg)   (Feet)
 First Slope from Wallcrest.  =  89.9      9.5
 Second Slope from 1st slope. =   0.0      3.0
 Third Slope from 2nd slope.  =  14.0     13.0
 Fourth Slope from 3rd slope. =   0.0    100.0
 Fifth Slope from 3rd slope.  =   0.0      0.0
 Sixth Slope from 3rd slope.  =   0.0      0.0
 Seventh Slope Angle.         =   0.0
   
           --------- SLOPE BELOW THE WALL ---------
   
There is NO SLOPE BELOW THE TOE of the wall
   
   
                --------- SURCHARGE ---------       
 
 THE SURCHARGES IMPOSED ON THE SYSTEM ARE:         
   
 Begin Surcharge - Distance from toe =      3.0 ft 
 End Surcharge - Distance from toe   =     53.0 ft 
 Loading Intensity - Begin           =    250.0 psf/ft
 Loading Intensity - End             =    250.0 psf/ft 
   
   
                 --------- OPTION #1 ---------
   
 Factored Punching shear, Bond & Yield Stress are used.
   
   
                --------- SOIL PARAMETERS ---------   
   
        Unit    Friction   Cohesion   Bond*   Coordinates of Boundary
 Soil   Weight  Angle      Intercept  Stress  XS1    YS1    XS2    YS2
 Layer  (Pcf)   (Degree)     (Psf)    (Psi)   (ft)   (ft)   (ft)   (ft)
 
  1     130.0     30.0       0.0       0.0    0.0    0.0    0.0    0.0
  2     140.0     37.0       0.0      52.0    0.0    6.0   80.0    6.0
 
 * Bond Stress also depends on BSF Factor in Option #5 when enabled.
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                   --------- EXTERNAL FORCE ---------   
   
 Horiz. Force applied to the Wall   =  -1.0 Kips 
   
                   --------- WATER SURFACE ---------   
   
 
NO Water Table defined for this problem.
   
   
            --------- SEARCH LIMIT ---------    
   
   
 The Search Limit is from  10.0 to  10.0 ft
   
   You have chosen TO LIMIT the search to the following nodes:
   
          BEGIN search at node   -  1 
          END search at node     - 10 
   
   
       --------- REINFORCEMENT PARAMETERS ---------   
   
   
 Number of Reinforcement Levels              =   2 
 Horizontal Spacing                          =   5.0 ft 
 Yield Stress of Reinforcement               =  41.6 ksi 
 Diameter of Grouted Hole                    =   6.0 in 
 Punching Shear                              =  29.2 kips 
   
   
      ---------- (Varying Reinforcement Parameters) ---------
   
                                   Vertical     Bar   
     Level   Length   Inclination   Spacing   Diameter   Bond Stress
              (ft)     (degrees)     (ft)       (in)       Factor 
       
        1     11.5       15.0         1.5        1.00        0.50 
        2     11.5       15.0         3.5        1.00        0.50 
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
   Toe     1.933        10.0       59.9   19.9     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.070 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 2
     1.933        10.0       59.9   19.9     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.070 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 3
     1.933        10.0       59.9   19.9     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.070 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 4
     1.933        10.0       59.9   19.9     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.070 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 5
     1.933        10.0       59.9   19.9     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.070 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 6
     1.933        10.0       59.9   19.9     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.070 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 7
     1.933        10.0       59.9   19.9     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.070 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 8
     1.933        10.0       59.9   19.9     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.070 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 9
     1.933        10.0       59.9   19.9     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.070 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE10
     1.933        10.0       59.9   19.9     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.070 ksi (Punching Shear controls..)
    
    
      ******************************************************************** 
      *                For Factor of Safety = 1.0                        * 
      *         Maximum Average Reinforcement Working Force:             * 
      *                    16.822 Kips/level                             * 
      ******************************************************************** 
Hydrostatic and External Loading Consolidation
D5
Wall Height, H= 6.0 ft
Unit weight of water, Ƴw= 62.4 pcf
Failure behind wall crest, l= 10.0 ft
Failure surface, Ɵf= 59.04 deg Snail input
Average hydrostatic pressure, p= 93.60 psf
Failure surface area, A= 11.7 sf/lf
Total hydrostatic load, Rw= 1.09 k/lf Snail input
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D5
1. Shoring Geometry
Wall height, H= 6.0 ft
Back Slope, β= 0 degrees
Slope ratio, X= 100000 (if level enter 100000)
Shoring height, H'= 6.0 ft
Avg. soil nail length, L= 11.5 ft
Soil nail inclination, ƞ= 15 degrees
Surcharge, q= 250 psf
Wall friction angle,  24.7 degrees
Facing batter, ß= 90 degrees
Reinforce block width, L'= 11.11 ft
2. Geotechnical Information
Soil type, classification= LIMESTONE CLASS 2
Soil unit weight, Ƴ= 140 psf
Angle of internal friction, ϕ= 37 degrees
Cohesion, C= 0 psf
Coefficient of active pressure, Ka= 0.25
3. Calculated pressures and forces
Lateral earth pressure, pb= 136 psf
Resultant earth force, PB= 1 klf
Lateral earth pressure, pq= 62 psf
Resultant surcharge force, Pq= 0 klf
Weight of rect. Soil block, Ww= 9.7 klf
Weight of wedge block, Ws= 0 klf
Surcharge effect, Ws1= 2.88 klf
Sliding resistance force, S= 7 klf
4. Calculated factor of safety
Overturning
Resisting moments 54 klf
Driving moments 3 klf
Factor of safety 17.90
F.O.S. (Min.) 2 OK
Sliding
Resisting forces 7 klf S
Driving forces 1 klf
Factor of safety 7.28
F.O.S. (Min.) 1.5 OK
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               ***************************************************
 
Project Identification - E29-D6
 
              --------- WALL GEOMETRY ---------          
   
 Vertical Wall Height         =  23.0 ft 
 Wall Batter                  =   0.0 degree 
                                Angle   Length
                                (Deg)   (Feet)
 First Slope from Wallcrest.  =   0.0      5.0
 Second Slope from 1st slope. =  89.9      8.0
 Third Slope from 2nd slope.  =   0.0    120.0
 Fourth Slope from 3rd slope. =   0.0      0.0
 Fifth Slope from 3rd slope.  =   0.0      0.0
 Sixth Slope from 3rd slope.  =   0.0      0.0
 Seventh Slope Angle.         =   0.0
   
           --------- SLOPE BELOW THE WALL ---------
   
There is NO SLOPE BELOW THE TOE of the wall
   
   
                --------- SURCHARGE ---------       
 
 THE SURCHARGES IMPOSED ON THE SYSTEM ARE:         
   
 Begin Surcharge - Distance from toe =      5.0 ft 
 End Surcharge - Distance from toe   =     53.0 ft 
 Loading Intensity - Begin           =    250.0 psf/ft
 Loading Intensity - End             =    250.0 psf/ft 
   
   
                 --------- OPTION #1 ---------
   
 Factored Punching shear, Bond & Yield Stress are used.
   
   
                --------- SOIL PARAMETERS ---------   
   
        Unit    Friction   Cohesion   Bond*   Coordinates of Boundary
 Soil   Weight  Angle      Intercept  Stress  XS1    YS1    XS2    YS2
 Layer  (Pcf)   (Degree)     (Psf)    (Psi)   (ft)   (ft)   (ft)   (ft)
 
  1     130.0     30.0       0.0       0.0    0.0    0.0    0.0    0.0
  2     135.0     33.0       0.0      18.0    0.0   23.0   80.0   23.0
  3     140.0     37.0       0.0      52.0    0.0   18.0   80.0   18.0
 
 * Bond Stress also depends on BSF Factor in Option #5 when enabled.
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                   --------- WATER SURFACE ---------   
   
 
NO Water Table defined for this problem.
   
   
            --------- SEARCH LIMIT ---------    
   
   
 The Search Limit is from   0.0 to  80.0 ft
   
   You have chosen TO LIMIT the search to the following nodes:
   
          BEGIN search at node   -  1 
          END search at node     - 10 
   
   
       --------- REINFORCEMENT PARAMETERS ---------   
   
   
 Number of Reinforcement Levels              =   5 
 Horizontal Spacing                          =   5.0 ft 
 Yield Stress of Reinforcement               =  41.6 ksi 
 Diameter of Grouted Hole                    =   6.0 in 
 Punching Shear                              =  29.2 kips 
   
   
      ---------- (Varying Reinforcement Parameters) ---------
   
                                   Vertical     Bar   
     Level   Length   Inclination   Spacing   Diameter   Bond Stress
              (ft)     (degrees)     (ft)       (in)       Factor 
       
        1     24.0       15.0         2.5        1.12        0.50 
        2     24.0       15.0         5.0        1.12        0.50 
        3     24.0       15.0         5.0        1.12        0.50 
        4     24.0       15.0         5.0        1.12        0.50 
        5     24.0       15.0         4.5        1.12        0.50 
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
   Toe     2.521         8.0       75.5   32.0     89.9    0.0
 
  Reinf. Stress at Level  1 =  40.224 Ksi (Punching Shear controls..)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  37.843 ksi (Punching Shear controls..)
                          5 =  31.130 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 2
     2.064        16.0       62.7   34.9     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  32.441 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 3
     2.094        24.0       52.3   39.2     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  33.601 ksi (Punching Shear controls..)
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 4
     2.290        32.0       44.1   44.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  40.824 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  34.636 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 5
     2.311        40.0       37.8   50.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  21.793 Ksi (Pullout controls...)
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  35.564 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 6
     2.348        48.0       32.9   57.1     89.9    0.0
 
  Reinf. Stress at Level  1 =   4.623 Ksi (Pullout controls...)
                          2 =  38.438 Ksi (Pullout controls...)      
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  36.402 ksi (Punching Shear controls..)
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 7
     2.451        56.0       29.0   64.0     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  26.665 Ksi (Pullout controls...)      
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  37.161 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 8
     2.630        64.0       25.8   71.1     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  15.941 Ksi (Pullout controls...)      
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  37.853 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 9
     2.808        72.0       23.3   78.4     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =   6.130 Ksi (Pullout controls...)      
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  38.486 ksi (Punching Shear controls..)
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE10
     3.024        80.0       21.2   85.8     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =   0.000 Ksi
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  39.067 ksi (Punching Shear controls..)
    
    
      ******************************************************************** 
      *                For Factor of Safety = 1.0                        * 
      *         Maximum Average Reinforcement Working Force:             * 
      *                    17.976 Kips/level                             * 
      ******************************************************************** 
D6‐Wet 
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               ***************************************************
               *    CALIFORNIA DEPARTMENT OF TRANSPORTATION      *
               *          ENGINEERING SERVICE CENTER             *
               *     DIVISION OF MATERIALS AND FOUNDATIONS       *
               *   Office of Roadway Geotechnical Engineering    *
               *    Date: 11-14-2014          Time: 11:38:26     *
               ***************************************************
 
Project Identification - E29-D6
 
              --------- WALL GEOMETRY ---------          
   
 Vertical Wall Height         =  23.0 ft 
 Wall Batter                  =   0.0 degree 
                                Angle   Length
                                (Deg)   (Feet)
 First Slope from Wallcrest.  =   0.0      5.0
 Second Slope from 1st slope. =  89.9      8.0
 Third Slope from 2nd slope.  =   0.0    120.0
 Fourth Slope from 3rd slope. =   0.0      0.0
 Fifth Slope from 3rd slope.  =   0.0      0.0
 Sixth Slope from 3rd slope.  =   0.0      0.0
 Seventh Slope Angle.         =   0.0
   
           --------- SLOPE BELOW THE WALL ---------
   
There is NO SLOPE BELOW THE TOE of the wall
   
   
                --------- SURCHARGE ---------       
 
 THE SURCHARGES IMPOSED ON THE SYSTEM ARE:         
   
 Begin Surcharge - Distance from toe =      5.0 ft 
 End Surcharge - Distance from toe   =     53.0 ft 
 Loading Intensity - Begin           =    250.0 psf/ft
 Loading Intensity - End             =    250.0 psf/ft 
   
   
                 --------- OPTION #1 ---------
   
 Factored Punching shear, Bond & Yield Stress are used.
   
   
                --------- SOIL PARAMETERS ---------   
   
        Unit    Friction   Cohesion   Bond*   Coordinates of Boundary
 Soil   Weight  Angle      Intercept  Stress  XS1    YS1    XS2    YS2
 Layer  (Pcf)   (Degree)     (Psf)    (Psi)   (ft)   (ft)   (ft)   (ft)
 
  1     130.0     30.0       0.0       0.0    0.0    0.0    0.0    0.0
  2     135.0     33.0       0.0      18.0    0.0   23.0   80.0   23.0
  3     140.0     37.0       0.0      52.0    0.0   18.0   80.0   18.0
 
 * Bond Stress also depends on BSF Factor in Option #5 when enabled.
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                   --------- EXTERNAL FORCE ---------   
   
 Horiz. Force applied to the Wall   = -11.6 Kips 
   
                   --------- WATER SURFACE ---------   
   
 
NO Water Table defined for this problem.
   
   
            --------- SEARCH LIMIT ---------    
   
   
 The Search Limit is from  23.0 to  23.0 ft
   
   You have chosen TO LIMIT the search to the following nodes:
   
          BEGIN search at node   -  1 
          END search at node     - 10 
   
   
       --------- REINFORCEMENT PARAMETERS ---------   
   
   
 Number of Reinforcement Levels              =   5 
 Horizontal Spacing                          =   5.0 ft 
 Yield Stress of Reinforcement               =  41.6 ksi 
 Diameter of Grouted Hole                    =   6.0 in 
 Punching Shear                              =  29.2 kips 
   
   
      ---------- (Varying Reinforcement Parameters) ---------
   
                                   Vertical     Bar   
     Level   Length   Inclination   Spacing   Diameter   Bond Stress
              (ft)     (degrees)     (ft)       (in)       Factor 
       
        1     24.0       15.0         2.5        1.12        0.50 
        2     24.0       15.0         5.0        1.12        0.50 
        3     24.0       15.0         5.0        1.12        0.50 
        4     24.0       15.0         5.0        1.12        0.50 
        5     24.0       15.0         4.5        1.12        0.50 
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
   Toe     1.844        23.0       53.4   38.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  33.463 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 2
     1.844        23.0       53.4   38.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  33.463 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 3
     1.844        23.0       53.4   38.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  33.463 ksi (Punching Shear controls..)
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 4
     1.844        23.0       53.4   38.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  33.463 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 5
     1.844        23.0       53.4   38.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  33.463 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 6
     1.844        23.0       53.4   38.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  33.463 ksi (Punching Shear controls..)
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 7
     1.844        23.0       53.4   38.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  33.463 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 8
     1.844        23.0       53.4   38.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  33.463 ksi (Punching Shear controls..)
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 9
     1.844        23.0       53.4   38.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  33.463 ksi (Punching Shear controls..)
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE10
     1.844        23.0       53.4   38.6     89.9    0.0
 
  Reinf. Stress at Level  1 =  41.600 Ksi (Yield Stress controls.)   
                          2 =  41.600 Ksi (Yield Stress controls.)   
                          3 =  41.600 Ksi (Yield Stress controls.)   
                          4 =  41.600 Ksi (Yield Stress controls.)   
                          5 =  33.463 ksi (Punching Shear controls..)
    
    
      ******************************************************************** 
      *                For Factor of Safety = 1.0                        * 
      *         Maximum Average Reinforcement Working Force:             * 
      *                    22.519 Kips/level                             * 
      ******************************************************************** 
Hydrostatic and External Loading Consolidation
D6
Wall Height, H= 23.0 ft
Unit weight of water, Ƴw= 62.4 pcf
Failure behind wall crest, l= 23.0 ft
Failure surface, Ɵf= 45.00 deg Snail input
Average hydrostatic pressure, p= 358.80 psf
Failure surface area, A= 32.5 sf/lf
Total hydrostatic load, Rw= 11.67 k/lf Snail input
݌ ൌ
ߛ௪ ∙ ܪ
4
ܴ௪ ൌ ݌ ∙ ܣ
Rw
Ɵf
l
Ɵf Rw
H
External stability calculations  ↓↓↓ ↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓↓
d6
1. Shoring Geometry
Wall height, H= 23.0 ft
Back Slope, β= 0 degrees
Slope ratio, X= 100000 (if level enter 100000)
Shoring height, H'= 23.0 ft
Avg. soil nail length, L= 24.0 ft
Soil nail inclination, ƞ= 15 degrees
Surcharge, q= 250 psf
Wall friction angle,  24.7 degrees
Facing batter, ß= 90 degrees
Reinforce block width, L'= 23.18 ft
2. Geotechnical Information
Soil type, classification= LIMESTONE CLASS 2
Soil unit weight, Ƴ= 140 psf
Angle of internal friction, ϕ= 37 degrees
Cohesion, C= 0 psf
Coefficient of active pressure, Ka= 0.25
3. Calculated pressures and forces
Lateral earth pressure, pb= 520 psf
Resultant earth force, PB= 9 klf
Lateral earth pressure, pq= 62 psf
Resultant surcharge force, Pq= 1 klf
Weight of rect. Soil block, Ww= 77.3 klf
Weight of wedge block, Ws= 0 klf
Surcharge effect, Ws1= 6.00 klf
Sliding resistance force, S= 58 klf
4. Calculated factor of safety
Overturning
Resisting moments 896 klf
Driving moments 122 klf
Factor of safety 7.32
F.O.S. (Min.) 2 OK
Sliding
Resisting forces 58 klf S
Driving forces 11 klf
Factor of safety 5.48
F.O.S. (Min.) 1.5 OK
η
H
L
x
1
௦ܹ
H'
S
݌௕ ൌ 0.65 ∙ ܭ௔ ∙ ߛ ∙ ܪ′
௕ܲ ൌ ߛ ∙ ܪ′ଶ ∙
ܭ௔
2 െ 2 ∙ ܥ ∙ ܪ
ᇱ ∙ ܭ௔ଶ ൅ 2 ∙
ܥଶ
ߛ cos ߚ
݌௤ ൌ ܭ௔ ∙ ݍ
௤ܲ ൌ ݌௤ ∙ ܪ
௪ܹ ൌ ܪ ∙ ܮ′ ∙ ߛ
௦ܹ ൌ 0.5 ∙ ܮ′ ∙
ܮ′
ݔ ∙ ߛ
௦ܹଵ ൌ ݍ ∙ ܮ
ܵ ൌ ௪ܹ ൅ ௦ܹ ∙ tan߮
ܴ݁ݏ݅ݏݐ݅݊݃	݉݋݉݁݊ݐݏ ൌ ௪ܹ ∙
ܮᇱ
2 ൅ ௦ܹ ∙
2ܮᇱ
3
ܦݎ݅ݒ݅݊݃	݉݋݉݁݊ݐݏ ൌ ௕ܲ ൅ ௤ܲ ∙
ܪ′
2
ܨܵ ൌ ܴ݁ݏ݅ݏݐ݅݊݃/ܦݎ݅ݒ݅݊݃
௕ܲ ൅ ௤ܲ
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               ***************************************************
               *    CALIFORNIA DEPARTMENT OF TRANSPORTATION      *
               *          ENGINEERING SERVICE CENTER             *
               *     DIVISION OF MATERIALS AND FOUNDATIONS       *
               *   Office of Roadway Geotechnical Engineering    *
               *    Date: 11-14-2014          Time: 11:43:28     *
               ***************************************************
 
Project Identification - E29-Temp
 
              --------- WALL GEOMETRY ---------          
   
 Vertical Wall Height         =   6.5 ft 
 Wall Batter                  =   0.0 degree 
                                Angle   Length
                                (Deg)   (Feet)
 First Slope from Wallcrest.  =   0.0    100.0
 Second Slope from 1st slope. =   0.0      0.0
 Third Slope from 2nd slope.  =   0.0      0.0
 Fourth Slope from 3rd slope. =   0.0      0.0
 Fifth Slope from 3rd slope.  =   0.0      0.0
 Sixth Slope from 3rd slope.  =   0.0      0.0
 Seventh Slope Angle.         =   0.0
   
           --------- SLOPE BELOW THE WALL ---------
   
There is NO SLOPE BELOW THE TOE of the wall
   
   
                --------- SURCHARGE ---------       
 
 THE SURCHARGES IMPOSED ON THE SYSTEM ARE:         
   
 Begin Surcharge - Distance from toe =      5.0 ft 
 End Surcharge - Distance from toe   =     53.0 ft 
 Loading Intensity - Begin           =    250.0 psf/ft
 Loading Intensity - End             =    250.0 psf/ft 
   
   
                 --------- OPTION #1 ---------
   
 Factored Punching shear, Bond & Yield Stress are used.
   
   
                --------- SOIL PARAMETERS ---------   
   
        Unit    Friction   Cohesion   Bond*   Coordinates of Boundary
 Soil   Weight  Angle      Intercept  Stress  XS1    YS1    XS2    YS2
 Layer  (Pcf)   (Degree)     (Psf)    (Psi)   (ft)   (ft)   (ft)   (ft)
 
  1     140.0     37.0       0.0      52.0    0.0    0.0    0.0    0.0
 
 * Bond Stress also depends on BSF Factor in Option #5 when enabled.
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                   --------- WATER SURFACE ---------   
   
 
NO Water Table defined for this problem.
   
   
            --------- SEARCH LIMIT ---------    
   
   
 The Search Limit is from   0.0 to  80.0 ft
   
   You have chosen TO LIMIT the search to the following nodes:
   
          BEGIN search at node   -  1 
          END search at node     - 10 
   
   
       --------- REINFORCEMENT PARAMETERS ---------   
   
   
 Number of Reinforcement Levels              =   2 
 Horizontal Spacing                          =   5.0 ft 
 Yield Stress of Reinforcement               =  41.6 ksi 
 Diameter of Grouted Hole                    =   6.0 in 
 Punching Shear                              =  29.2 kips 
   
   
      ---------- (Varying Reinforcement Parameters) ---------
   
                                   Vertical     Bar   
     Level   Length   Inclination   Spacing   Diameter   Bond Stress
              (ft)     (degrees)     (ft)       (in)       Factor 
       
        1      9.0       10.0         2.5        0.75        0.50 
        2      9.0       10.0         3.0        0.75        0.50 
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           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
   Toe     >>100 or      0.0        0.0    0.0      0.0    0.0
         NOT CONVERGED 
 
  Reinf. Stress at Level  1 =   0.000 Ksi (Yield Stress controls.)   
                          2 =   0.000 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 2
     >>100 or      0.0        0.0    0.0      0.0    0.0
         NOT CONVERGED 
 
  Reinf. Stress at Level  1 =   0.000 Ksi (Yield Stress controls.)   
                          2 =   0.000 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 3
    16.278        24.0       15.2   24.9     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 4
    19.966        32.0       11.5   32.7     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 5
    24.323        40.0        9.2   40.5     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 6
    28.749        48.0        7.7   48.4     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 7
    35.902        56.0        6.6   56.4     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 8
    50.302        64.0        5.8   64.3     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE 9
    69.361        72.0        5.2   72.3     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  41.600 Ksi (Yield Stress controls.)   
   
           MINIMUM    DISTANCE    LOWER FAILURE   UPPER FAILURE
           SAFETY      BEHIND         PLANE           PLANE 
           FACTOR     WALL TOE    ANGLE  LENGTH   ANGLE  LENGTH
                        (ft)      (deg)   (ft)    (deg)   (ft)
   
NODE10
    98.690        80.0        4.6   80.3     89.9    0.0
 
  Reinf. Stress at Level  1 =   0.000 Ksi
                          2 =  41.600 Ksi (Yield Stress controls.)   
    
    
      ******************************************************************** 
      *                For Factor of Safety = 1.0                        * 
      *         Maximum Average Reinforcement Working Force:             * 
      *                     0.410 Kips/level                             * 
      ******************************************************************** 
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Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
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Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
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Alignment
Alignment Details
Direction: N 0° 56' 54.00" E
Ref. Point: 0+00.00 (E (X) 0.000, N (Y) 0.000)
Profile Details
Station: 8+00.00
Elevation: 645.980 ft
Grade: -0.74%
Deck Elevations
Deck Elevations over Girder Webs
Notes
Web Offsets are measured from and normal to the centerline girder
Station, normal offset, and deck elevations are given for 10th points between bearings
Vertical Curve Data
BVC Station 7+05.00 9+20.00 11+30.00
BVC Elevation 646.683 ft 647.816 ft 647.585 ft
PVI Station 8+00.00 10+10.00 12+30.00
PVI Elevation 645.980 ft 649.193 ft 646.245 ft
EVC Station 8+95.00 11+00.00 13+30.00
EVC Elevation 647.434 ft 647.987 ft 647.375 ft
Entry Grade -0.74% 1.53% -1.34%
Exit Grade 1.53% -1.34% 1.13%
L1 95.000 ft 90.000 ft 100.000 ft
L2 95.000 ft 90.000 ft 100.000 ft
Length 190.000 ft 180.000 ft 200.000 ft
High Pt Station 8+95.00 10+15.96 11+30.00
High Pt Elevation 647.434 ft 648.550 ft 647.585 ft
Low Pt Station 7+66.94 9+20.00 12+38.50
Low Pt Elevation 646.454 ft 647.816 ft 646.858 ft
Curve Parameters Curve 1 Curve 2 Curve 3
Superelevation Details
1 0+00.00 0 0 0.000 
Section Station Left Slope
(ft/ft)
Right Slope
(ft/ft)
Crown Point Offset
(ft)
Span 1 
A 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+82.04 8+94.16 9+06.29 9+18.41 9+30.53 9+42.65 9+54.78 9+66.90 9+79.02 9+91.14 10+03.27
Offset (ft) 139.083 L 134.249 L 129.416 L 124.582 L 119.748 L 114.914 L 110.081 L 105.247 L 100.413 L 95.580 L 90.746 L
Elev (ft) 647.245 647.421 647.606 647.792 647.968 648.122 648.252 648.358 648.441 648.501 648.537
B 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+80.99 8+93.15 9+05.32 9+17.48 9+29.65 9+41.81 9+53.98 9+66.14 9+78.31 9+90.47 10+02.63
Offset (ft) 132.864 L 128.250 L 123.636 L 119.022 L 114.408 L 109.794 L 105.180 L 100.566 L 95.952 L 91.338 L 86.724 L
Elev (ft) 647.231 647.405 647.591 647.777 647.956 648.112 648.244 648.352 648.437 648.498 648.536
C 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+79.94 8+92.14 9+04.35 9+16.56 9+28.76 9+40.97 9+53.18 9+65.38 9+77.59 9+89.80 10+02.00
Offset (ft) 126.645 L 122.251 L 117.856 L 113.462 L 109.068 L 104.673 L 100.279 L 95.884 L 91.490 L 87.096 L 82.701 L
Elev (ft) 647.217 647.390 647.577 647.763 647.944 648.102 648.236 648.346 648.433 648.496 648.535
D 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+78.88 8+91.13 9+03.38 9+15.63 9+27.88 9+40.13 9+52.38 9+64.62 9+76.87 9+89.12 10+01.37
Offset (ft) 120.426 L 116.251 L 112.077 L 107.902 L 103.727 L 99.552 L 95.378 L 91.203 L 87.029 L 82.854 L 78.679 L
Elev (ft) 647.202 647.375 647.562 647.749 647.932 648.092 648.228 648.340 648.428 648.493 648.533
E 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+77.83 8+90.12 9+02.41 9+14.70 9+26.99 9+39.28 9+51.57 9+63.86 9+76.16 9+88.45 10+00.74
Offset (ft) 114.207 L 110.252 L 106.297 L 102.342 L 98.387 L 94.432 L 90.477 L 86.522 L 82.567 L 78.612 L 74.657 L
Elev (ft) 647.188 647.360 647.547 647.735 647.919 648.081 648.220 648.334 648.424 648.490 648.532
F 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+76.78 8+89.11 9+01.45 9+13.78 9+26.11 9+38.44 9+50.77 9+63.11 9+75.44 9+87.77 10+00.10
Offset (ft) 107.988 L 104.252 L 100.517 L 96.782 L 93.047 L 89.311 L 85.576 L 81.841 L 78.106 L 74.370 L 70.635 L
Elev (ft) 647.175 647.345 647.532 647.721 647.906 648.071 648.211 648.327 648.419 648.487 648.530
Girder Web CL Brg 0.1Ls 0.2Ls 0.3Ls 0.4Ls 0.5Ls 0.6Ls 0.7Ls 0.8Ls 0.9Ls CL Brg
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G 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+75.73 8+88.10 9+00.48 9+12.85 9+25.23 9+37.60 9+49.97 9+62.35 9+74.72 9+87.10 9+99.47
Offset (ft) 101.769 L 98.253 L 94.737 L 91.222 L 87.706 L 84.191 L 80.675 L 77.160 L 73.644 L 70.129 L 66.613 L
Elev (ft) 647.161 647.331 647.517 647.707 647.894 648.061 648.203 648.321 648.415 648.484 648.528
H 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+74.68 8+87.09 8+99.51 9+11.92 9+24.34 9+36.76 9+49.17 9+61.59 9+74.00 9+86.42 9+98.84
Offset (ft) 95.549 L 92.254 L 88.958 L 85.662 L 82.366 L 79.070 L 75.774 L 72.478 L 69.183 L 65.887 L 62.591 L
Elev (ft) 647.147 647.316 647.502 647.692 647.881 648.050 648.194 648.314 648.410 648.481 648.527
I 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+73.62 8+86.08 8+98.54 9+11.00 9+23.46 9+35.91 9+48.37 9+60.83 9+73.29 9+85.75 9+98.20
Offset (ft) 89.330 L 86.254 L 83.178 L 80.102 L 77.026 L 73.949 L 70.873 L 67.797 L 64.721 L 61.645 L 58.569 L
Elev (ft) 647.134 647.302 647.488 647.678 647.868 648.039 648.186 648.308 648.405 648.477 648.525
J 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+72.57 8+85.07 8+97.57 9+10.07 9+22.57 9+35.07 9+47.57 9+60.07 9+72.57 9+85.07 9+97.57
Offset (ft) 83.111 L 80.255 L 77.398 L 74.542 L 71.685 L 68.829 L 65.973 L 63.116 L 60.260 L 57.403 L 54.547 L
Elev (ft) 647.120 647.287 647.473 647.664 647.855 648.028 648.177 648.301 648.400 648.474 648.523
K 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+71.52 8+84.06 8+96.60 9+09.15 9+21.69 9+34.23 9+46.77 9+59.31 9+71.85 9+84.40 9+96.94
Offset (ft) 76.892 L 74.255 L 71.618 L 68.982 L 66.345 L 63.708 L 61.072 L 58.435 L 55.798 L 53.162 L 50.525 L
Elev (ft) 647.107 647.273 647.458 647.650 647.842 648.018 648.168 648.294 648.395 648.471 648.521
L 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+70.47 8+83.05 8+95.64 9+08.22 9+20.80 9+33.39 9+45.97 9+58.55 9+71.14 9+83.72 9+96.31
Offset (ft) 70.673 L 68.256 L 65.839 L 63.422 L 61.005 L 58.588 L 56.171 L 53.754 L 51.337 L 48.920 L 46.503 L
Elev (ft) 647.094 647.259 647.443 647.636 647.828 648.007 648.160 648.287 648.390 648.467 648.519
M 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+69.42 8+82.04 8+94.67 9+07.29 9+19.92 9+32.54 9+45.17 9+57.80 9+70.42 9+83.05 9+95.67
Offset (ft) 64.454 L 62.256 L 60.059 L 57.862 L 55.664 L 53.467 L 51.270 L 49.073 L 46.875 L 44.678 L 42.481 L
Elev (ft) 647.081 647.245 647.428 647.622 647.815 647.995 648.151 648.280 648.385 648.464 648.517
N 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+68.36 8+81.03 8+93.70 9+06.37 9+19.03 9+31.70 9+44.37 9+57.04 9+69.70 9+82.37 9+95.04
Offset (ft) 58.234 L 56.257 L 54.279 L 52.302 L 50.324 L 48.347 L 46.369 L 44.392 L 42.414 L 40.436 L 38.459 L
Elev (ft) 647.068 647.231 647.414 647.607 647.801 647.984 648.142 648.273 648.380 648.460 648.515
O 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+67.31 8+80.02 8+92.73 9+05.44 9+18.15 9+30.86 9+43.57 9+56.28 9+68.99 9+81.70 9+94.41
Offset (ft) 52.015 L 50.257 L 48.499 L 46.742 L 44.984 L 43.226 L 41.468 L 39.710 L 37.953 L 36.195 L 34.437 L
Elev (ft) 647.056 647.218 647.399 647.593 647.788 647.973 648.132 648.266 648.374 648.457 648.513
P 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+66.26 8+79.01 8+91.76 9+04.51 9+17.27 9+30.02 9+42.77 9+55.52 9+68.27 9+81.02 9+93.77
Offset (ft) 45.796 L 44.258 L 42.720 L 41.182 L 39.644 L 38.105 L 36.567 L 35.029 L 33.491 L 31.953 L 30.415 L
Elev (ft) 647.043 647.204 647.385 647.579 647.774 647.961 648.123 648.259 648.369 648.453 648.511
Q 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+65.21 8+78.00 8+90.80 9+03.59 9+16.38 9+29.17 9+41.97 9+54.76 9+67.55 9+80.35 9+93.14
Offset (ft) 39.577 L 38.258 L 36.940 L 35.622 L 34.303 L 32.985 L 31.667 L 30.348 L 29.030 L 27.711 L 26.393 L
Elev (ft) 647.031 647.191 647.370 647.565 647.761 647.950 648.114 648.252 648.363 648.449 648.509
R 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+64.16 8+76.99 8+89.83 9+02.66 9+15.50 9+28.33 9+41.17 9+54.00 9+66.84 9+79.67 9+92.51
Offset (ft) 33.357 L 32.259 L 31.160 L 30.062 L 28.963 L 27.864 L 26.766 L 25.667 L 24.568 L 23.470 L 22.371 L
Elev (ft) 647.018 647.177 647.356 647.551 647.747 647.938 648.104 648.244 648.358 648.445 648.506
S 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+63.10 8+75.98 8+88.86 9+01.74 9+14.61 9+27.49 9+40.37 9+53.24 9+66.12 9+79.00 9+91.88
Offset (ft) 27.138 L 26.259 L 25.380 L 24.501 L 23.623 L 22.744 L 21.865 L 20.986 L 20.107 L 19.228 L 18.349 L
Elev (ft) 647.006 647.164 647.342 647.537 647.734 647.926 648.095 648.237 648.352 648.441 648.504
T 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+62.05 8+74.97 8+87.89 9+00.81 9+13.73 9+26.65 9+39.57 9+52.49 9+65.40 9+78.32 9+91.24
Offset (ft) 20.919 L 20.260 L 19.601 L 18.941 L 18.282 L 17.623 L 16.964 L 16.305 L 15.646 L 14.987 L 14.328 L
Elev (ft) 646.994 647.151 647.328 647.522 647.720 647.914 648.085 648.229 648.346 648.437 648.501
U 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+61.00 8+73.96 8+86.92 8+99.88 9+12.84 9+25.80 9+38.77 9+51.73 9+64.69 9+77.65 9+90.61
Offset (ft) 14.700 L 14.260 L 13.821 L 13.381 L 12.942 L 12.503 L 12.063 L 11.624 L 11.184 L 10.745 L 10.306 L
Elev (ft) 646.982 647.138 647.314 647.508 647.707 647.902 648.075 648.221 648.341 648.433 648.499
V 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+59.95 8+72.95 8+85.95 8+98.96 9+11.96 9+24.96 9+37.97 9+50.97 9+63.97 9+76.97 9+89.98
Girder Web CL Brg 0.1Ls 0.2Ls 0.3Ls 0.4Ls 0.5Ls 0.6Ls 0.7Ls 0.8Ls 0.9Ls CL Brg
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Pier Geometry
Pier Layout
Girder Geometry
Girder Points
Girder Offsets
Offset (ft) 8.480 L 8.261 L 8.041 L 7.821 L 7.602 L 7.382 L 7.162 L 6.943 L 6.723 L 6.504 L 6.284 L
Elev (ft) 646.971 647.125 647.300 647.494 647.693 647.890 648.065 648.213 648.335 648.429 648.496
W 1 Web Offset (ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Station 8+58.90 8+71.94 8+84.99 8+98.03 9+11.08 9+24.12 9+37.16 9+50.21 9+63.25 9+76.30 9+89.34
Offset (ft) 2.261 L 2.261 L 2.261 L 2.261 L 2.261 L 2.262 L 2.262 L 2.262 L 2.262 L 2.262 L 2.262 L
Elev (ft) 646.959 647.112 647.286 647.480 647.679 647.878 648.055 648.205 648.329 648.425 648.494
Girder Web CL Brg 0.1Ls 0.2Ls 0.3Ls 0.4Ls 0.5Ls 0.6Ls 0.7Ls 0.8Ls 0.9Ls CL Brg
Abutment 1 8+57.50 N 79° 27' 03.00" W 9° 36' 03.00" R 14.192 857.383 646.944
Abutment 2 9+90.00 N 80° 06' 32.00" W 8° 56' 34.00" R 16.385 989.864 648.496
Station Bearing Skew Angle Alignment Intersection
East
(X)
North
(Y)
Elev
(ft)
Span 1 
A -124.860 883.278 647.232 -124.729 883.592 647.237 -124.466 884.222 647.245 -74.129 1004.632 648.537 -73.865 1005.263 648.538 -73.733 1005.578 648.539
B -118.642 882.120 647.218 -118.516 882.435 647.222 -118.265 883.067 647.231 -70.117 1003.933 648.536 -69.865 1004.565 648.537 -69.739 1004.882 648.538
C -112.424 880.962 647.204 -112.304 881.279 647.208 -112.064 881.912 647.217 -66.106 1003.233 648.535 -65.866 1003.868 648.536 -65.746 1004.185 648.537
D -106.206 879.804 647.190 -106.092 880.122 647.194 -105.863 880.757 647.202 -62.095 1002.534 648.533 -61.866 1003.171 648.535 -61.752 1003.489 648.535
E -99.988 878.646 647.176 -99.879 878.965 647.180 -99.662 879.603 647.188 -58.084 1001.834 648.532 -57.867 1002.473 648.533 -57.758 1002.793 648.534
F -93.770 877.488 647.162 -93.667 877.808 647.166 -93.461 878.448 647.175 -54.073 1001.135 648.530 -53.867 1001.776 648.532 -53.764 1002.096 648.532
G -87.551 876.330 647.148 -87.455 876.651 647.152 -87.261 877.293 647.161 -50.062 1000.436 648.528 -49.868 1001.078 648.530 -49.771 1001.400 648.531
H -81.333 875.172 647.135 -81.242 875.494 647.139 -81.060 876.138 647.147 -46.051 999.736 648.527 -45.868 1000.381 648.528 -45.777 1000.703 648.529
I -75.115 874.014 647.121 -75.030 874.337 647.126 -74.859 874.983 647.134 -42.040 999.037 648.525 -41.869 999.684 648.527 -41.783 1000.007 648.528
J -68.897 872.856 647.108 -68.817 873.180 647.112 -68.658 873.829 647.120 -38.029 998.337 648.523 -37.869 998.986 648.525 -37.789 999.311 648.526
K -62.679 871.698 647.095 -62.605 872.023 647.099 -62.457 872.674 647.107 -34.018 997.638 648.521 -33.870 998.289 648.523 -33.796 998.614 648.524
L -56.461 870.540 647.082 -56.393 870.866 647.086 -56.256 871.519 647.094 -30.007 996.939 648.519 -29.870 997.592 648.521 -29.802 997.918 648.522
M -50.243 869.382 647.069 -50.180 869.710 647.073 -50.055 870.364 647.081 -25.996 996.239 648.517 -25.871 996.894 648.519 -25.808 997.222 648.520
N -44.025 868.224 647.056 -43.968 868.553 647.060 -43.854 869.210 647.068 -21.985 995.540 648.515 -21.871 996.197 648.517 -21.814 996.525 648.518
O -37.807 867.066 647.044 -37.756 867.396 647.048 -37.653 868.055 647.056 -17.974 994.840 648.513 -17.872 995.499 648.515 -17.821 995.829 648.516
P -31.589 865.908 647.031 -31.543 866.239 647.035 -31.452 866.900 647.043 -13.963 994.141 648.511 -13.872 994.802 648.513 -13.827 995.132 648.514
Q -25.371 864.750 647.019 -25.331 865.082 647.023 -25.251 865.745 647.031 -9.952 993.442 648.509 -9.873 994.105 648.511 -9.833 994.436 648.512
R -19.152 863.592 647.007 -19.118 863.925 647.011 -19.050 864.590 647.018 -5.941 992.742 648.506 -5.873 993.407 648.509 -5.839 993.740 648.510
S -12.934 862.434 646.995 -12.906 862.768 646.999 -12.849 863.436 647.006 -1.931 992.043 648.504 -1.874 992.710 648.506 -1.846 993.043 648.508
T -6.716 861.276 646.983 -6.694 861.611 646.987 -6.648 862.281 646.994 2.080 991.344 648.501 2.125 992.012 648.504 2.148 992.347 648.505
U -0.498 860.118 646.971 -0.481 860.454 646.975 -0.447 861.126 646.982 6.091 990.644 648.499 6.125 991.315 648.502 6.142 991.651 648.503
V 5.720 858.960 646.959 5.731 859.297 646.963 5.754 859.971 646.971 10.102 989.945 648.496 10.124 990.618 648.499 10.136 990.954 648.500
W 11.938 857.802 646.948 11.944 858.140 646.952 11.955 858.816 646.959 14.113 989.246 648.494 14.124 989.920 648.496 14.129 990.258 648.498
Girder Start of Girder End of Girder
CL Pier Girder End CL Bearing CL Bearing Girder End CL Pier
East
(X)
North
(Y)
Deck 
Elev
(ft)
East
(X)
North
(Y)
Deck 
Elev
(ft)
East
(X)
North
(Y)
Deck 
Elev
(ft)
East
(X)
North
(Y)
Deck 
Elev
(ft)
East
(X)
North
(Y)
Deck 
Elev
(ft)
East
(X)
North
(Y)
Deck 
Elev
(ft)
Span 1 
A 8+81.09 139.462 
L
647.232 8+81.41 139.336 
L
647.237 8+82.04 139.083 
L
647.245 10+03.27 90.746 
L
648.537 10+03.90 90.493 
L
648.538 10+04.22 90.366 
L
648.539
B 8+80.04 133.225 
L
647.218 8+80.35 133.105 
L
647.222 8+80.99 132.864 
L
647.231 10+02.63 86.724 
L
648.536 10+03.27 86.482 
L
648.537 10+03.59 86.361 
L
648.538
C 8+78.98 126.989 
L
647.204 8+79.30 126.874 
L
647.208 8+79.94 126.645 
L
647.217 10+02.00 82.701 
L
648.535 10+02.64 82.472 
L
648.536 10+02.96 82.357 
L
648.537
D 8+77.93 120.753 647.190 8+78.25 120.644 647.194 8+78.88 120.426 647.202 10+01.37 78.679 648.533 10+02.01 78.461 648.535 10+02.33 78.352 648.535
Girder Start of Girder End of Girder
CL Pier Girder End CL Bearing CL Bearing Girder End CL Pier
Station Offset
(ft)
Deck 
Elev
(ft)
Station Offset
(ft)
Deck 
Elev
(ft)
Station Offset
(ft)
Deck 
Elev
(ft)
Station Offset
(ft)
Deck 
Elev
(ft)
Station Offset
(ft)
Deck 
Elev
(ft)
Station Offset
(ft)
Deck 
Elev
(ft)
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Girder Spacing
L L L L L L
E 8+76.87 114.516 
L
647.176 8+77.19 114.413 
L
647.180 8+77.83 114.207 
L
647.188 10+00.74 74.657 
L
648.532 10+01.38 74.450 
L
648.533 10+01.70 74.347 
L
648.534
F 8+75.82 108.280 
L
647.162 8+76.14 108.182 
L
647.166 8+76.78 107.988 
L
647.175 10+00.10 70.635 
L
648.530 10+00.75 70.440 
L
648.532 10+01.07 70.342 
L
648.532
G 8+74.76 102.043 
L
647.148 8+75.08 101.952 
L
647.152 8+75.73 101.769 
L
647.161 9+99.47 66.613 
L
648.528 10+00.12 66.429 
L
648.530 10+00.44 66.338 
L
648.531
H 8+73.71 95.807 
L
647.135 8+74.03 95.721 
L
647.139 8+74.68 95.549 
L
647.147 9+98.84 62.591 
L
648.527 9+99.48 62.419 
L
648.528 9+99.81 62.333 
L
648.529
I 8+72.65 89.571 
L
647.121 8+72.98 89.490 
L
647.126 8+73.62 89.330 
L
647.134 9+98.20 58.569 
L
648.525 9+98.85 58.408 
L
648.527 9+99.18 58.328 
L
648.528
J 8+71.60 83.334 
L
647.108 8+71.92 83.260 
L
647.112 8+72.57 83.111 
L
647.120 9+97.57 54.547 
L
648.523 9+98.22 54.398 
L
648.525 9+98.55 54.324 
L
648.526
K 8+70.54 77.098 
L
647.095 8+70.87 77.029 
L
647.099 8+71.52 76.892 
L
647.107 9+96.94 50.525 
L
648.521 9+97.59 50.387 
L
648.523 9+97.92 50.319 
L
648.524
L 8+69.49 70.861 
L
647.082 8+69.81 70.798 
L
647.086 8+70.47 70.673 
L
647.094 9+96.31 46.503 
L
648.519 9+96.96 46.377 
L
648.521 9+97.29 46.314 
L
648.522
M 8+68.43 64.625 
L
647.069 8+68.76 64.568 
L
647.073 8+69.42 64.454 
L
647.081 9+95.67 42.481 
L
648.517 9+96.33 42.367 
L
648.519 9+96.66 42.309 
L
648.520
N 8+67.38 58.389 
L
647.056 8+67.71 58.337 
L
647.060 8+68.36 58.234 
L
647.068 9+95.04 38.459 
L
648.515 9+95.70 38.356 
L
648.517 9+96.03 38.305 
L
648.518
O 8+66.32 52.152 
L
647.044 8+66.65 52.106 
L
647.048 8+67.31 52.015 
L
647.056 9+94.41 34.437 
L
648.513 9+95.07 34.346 
L
648.515 9+95.40 34.300 
L
648.516
P 8+65.27 45.916 
L
647.031 8+65.60 45.876 
L
647.035 8+66.26 45.796 
L
647.043 9+93.77 30.415 
L
648.511 9+94.44 30.335 
L
648.513 9+94.77 30.295 
L
648.514
Q 8+64.21 39.679 
L
647.019 8+64.54 39.645 
L
647.023 8+65.21 39.577 
L
647.031 9+93.14 26.393 
L
648.509 9+93.81 26.325 
L
648.511 9+94.14 26.290 
L
648.512
R 8+63.16 33.443 
L
647.007 8+63.49 33.414 
L
647.011 8+64.16 33.357 
L
647.018 9+92.51 22.371 
L
648.506 9+93.17 22.314 
L
648.509 9+93.51 22.286 
L
648.510
S 8+62.10 27.207 
L
646.995 8+62.44 27.184 
L
646.999 8+63.10 27.138 
L
647.006 9+91.88 18.349 
L
648.504 9+92.54 18.304 
L
648.506 9+92.88 18.281 
L
648.508
T 8+61.05 20.970 
L
646.983 8+61.38 20.953 
L
646.987 8+62.05 20.919 
L
646.994 9+91.24 14.328 
L
648.501 9+91.91 14.293 
L
648.504 9+92.25 14.276 
L
648.505
U 8+59.99 14.734 
L
646.971 8+60.33 14.722 
L
646.975 8+61.00 14.700 
L
646.982 9+90.61 10.306 
L
648.499 9+91.28 10.283 
L
648.502 9+91.62 10.272 
L
648.503
V 8+58.94 8.497 L 646.959 8+59.27 8.492 L 646.963 8+59.95 8.480 L 646.971 9+89.98 6.284 
L
648.496 9+90.65 6.273 
L
648.499 9+90.99 6.267 
L
648.500
W 8+57.88 2.261 L 646.948 8+58.22 2.261 L 646.952 8+58.90 2.261 L 646.959 9+89.34 2.262 
L
648.494 9+90.02 2.262 
L
648.496 9+90.36 2.262 
L
648.498
Girder Start of Girder End of Girder
CL Pier Girder End CL Bearing CL Bearing Girder End CL Pier
Station Offset
(ft)
Deck 
Elev
(ft)
Station Offset
(ft)
Deck 
Elev
(ft)
Station Offset
(ft)
Deck 
Elev
(ft)
Station Offset
(ft)
Deck 
Elev
(ft)
Station Offset
(ft)
Deck 
Elev
(ft)
Station Offset
(ft)
Deck 
Elev
(ft)
Span 1 
A 102° 08' 16.67" 102° 47' 45.67"
7.095 6.325 7.075 6.307 4.540 4.072 4.520 4.054
B 101° 10' 15.23" 101° 49' 44.23"
7.051 6.325 7.032 6.307 4.513 4.072 4.494 4.054
C 100° 11' 52.96" 100° 51' 21.96"
7.008 6.325 6.988 6.307 4.487 4.072 4.468 4.054
D 99° 13' 11.69" 99° 52' 40.69"
6.965 6.325 6.945 6.307 4.462 4.072 4.442 4.054
E 98° 14' 13.35" 98° 53' 42.35"
6.922 6.325 6.903 6.307 4.436 4.072 4.417 4.054
F 97° 14' 59.91" 97° 54' 28.91"
6.880 6.325 6.861 6.307 4.411 4.072 4.392 4.054
G 96° 15' 33.39" 96° 55' 02.39"
6.838 6.325 6.820 6.307 4.386 4.072 4.367 4.054
H 95° 15' 55.86" 95° 55' 24.86"
6.797 6.325 6.778 6.307 4.361 4.072 4.342 4.054
I 94° 16' 09.43" 94° 55' 38.43"
6.756 6.325 6.738 6.308 4.336 4.072 4.318 4.054
J 93° 16' 16.25" 93° 55' 45.25"
6.716 6.325 6.697 6.308 4.312 4.072 4.293 4.054
Girder Start of Girder End of Girder
Spacing at CL Pier Spacing at CL Brg Angle
with
CL Pier
Spacing at CL Brg Spacing at CL Pier Angle
with
CL PierA to Alignment
(ft)
Along CL Pier
(ft)
A to Alignment
(ft)
Along CL Brg
(ft)
A to Alignment
(ft)
Along CL Brg
(ft)
A to Alignment
(ft)
Along CL Pier
(ft)
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A to Alignment: spacing is measured along a line that is normal to the alignment and passes through the point where the CL Pier or CL Brg intersect the alignment.
Girder Ends
Girder Lengths
C-C Pier = Centerline pier to centerline pier length measured along the girder
K 92° 16' 18.48" 92° 55' 47.48"
6.676 6.325 6.657 6.308 4.288 4.071 4.270 4.054
L 91° 16' 18.31" 91° 55' 47.31"
6.636 6.325 6.618 6.308 4.264 4.071 4.246 4.054
M 90° 16' 17.92" 90° 55' 46.92"
6.597 6.325 6.579 6.308 4.241 4.071 4.222 4.054
N 89° 16' 19.51" 89° 55' 48.51"
6.558 6.325 6.540 6.308 4.217 4.071 4.199 4.054
O 88° 16' 25.26" 88° 55' 54.26"
6.520 6.325 6.502 6.308 4.194 4.071 4.176 4.054
P 87° 16' 37.35" 87° 56' 06.35"
6.482 6.325 6.464 6.308 4.171 4.071 4.153 4.054
Q 86° 16' 57.92" 86° 56' 26.92"
6.444 6.325 6.426 6.308 4.149 4.071 4.131 4.054
R 85° 17' 29.09" 85° 56' 58.09"
6.407 6.325 6.389 6.308 4.126 4.071 4.109 4.054
S 84° 18' 12.94" 84° 57' 41.94"
6.370 6.325 6.352 6.308 4.104 4.071 4.086 4.054
T 83° 19' 11.51" 83° 58' 40.51"
6.333 6.325 6.316 6.308 4.082 4.071 4.065 4.054
U 82° 20' 26.77" 82° 59' 55.77"
6.297 6.325 6.279 6.308 4.060 4.071 4.043 4.054
V 81° 22' 00.65" 82° 01' 29.65"
6.261 6.325 6.244 6.308 4.038 4.071 4.021 4.054
W 80° 23' 55.01" 81° 03' 24.01"
Girder Start of Girder End of Girder
Spacing at CL Pier Spacing at CL Brg Angle
with
CL Pier
Spacing at CL Brg Spacing at CL Pier Angle
with
CL PierA to Alignment
(ft)
Along CL Pier
(ft)
A to Alignment
(ft)
Along CL Brg
(ft)
A to Alignment
(ft)
Along CL Brg
(ft)
A to Alignment
(ft)
Along CL Pier
(ft)
Span 1 
A 1.000 1.023 0.333 0.341 0.682 1.000 1.025 0.333 0.342 0.684
B 1.000 1.019 0.333 0.340 0.680 1.000 1.022 0.333 0.341 0.681
C 1.000 1.016 0.333 0.339 0.677 1.000 1.018 0.333 0.339 0.679
D 1.000 1.013 0.333 0.338 0.675 1.000 1.015 0.333 0.338 0.677
E 1.000 1.010 0.333 0.337 0.674 1.000 1.012 0.333 0.337 0.675
F 1.000 1.008 0.333 0.336 0.672 1.000 1.010 0.333 0.337 0.673
G 1.000 1.006 0.333 0.335 0.671 1.000 1.007 0.333 0.336 0.672
H 1.000 1.004 0.333 0.335 0.669 1.000 1.005 0.333 0.335 0.670
I 1.000 1.003 0.333 0.334 0.669 1.000 1.004 0.333 0.335 0.669
J 1.000 1.002 0.333 0.334 0.668 1.000 1.002 0.333 0.334 0.668
K 1.000 1.001 0.333 0.334 0.667 1.000 1.001 0.333 0.334 0.668
L 1.000 1.000 0.333 0.333 0.667 1.000 1.001 0.333 0.334 0.667
M 1.000 1.000 0.333 0.333 0.667 1.000 1.000 0.333 0.333 0.667
N 1.000 1.000 0.333 0.333 0.667 1.000 1.000 0.333 0.333 0.667
O 1.000 1.000 0.333 0.333 0.667 1.000 1.000 0.333 0.333 0.667
P 1.000 1.001 0.333 0.334 0.667 1.000 1.001 0.333 0.334 0.667
Q 1.000 1.002 0.333 0.334 0.668 1.000 1.001 0.333 0.334 0.668
R 1.000 1.003 0.333 0.334 0.669 1.000 1.003 0.333 0.334 0.668
S 1.000 1.005 0.333 0.335 0.670 1.000 1.004 0.333 0.335 0.669
T 1.000 1.007 0.333 0.336 0.671 1.000 1.006 0.333 0.335 0.670
U 1.000 1.009 0.333 0.336 0.673 1.000 1.008 0.333 0.336 0.672
V 1.000 1.011 0.333 0.337 0.674 1.000 1.010 0.333 0.337 0.673
W 1.000 1.014 0.333 0.338 0.676 1.000 1.012 0.333 0.337 0.675
Girder Start of Girder End of Girder
CL Pier to CL Brg CL Pier to Girder End CL Brg to Girder End
Along Girder
(ft)
CL Pier to CL Brg CL Pier to Girder End CL Brg to Girder End
Along Girder
(ft)A to Pier
(ft)
Along Girder
(ft)
A to Pier
(ft)
Along Girder
(ft)
A to Pier
(ft)
Along Girder
(ft)
A to Pier
(ft)
Along Girder
(ft)
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C-C Bearing = Centerline bearing to centerline bearing length measured along the girder
Girder Length, Horizontal = End to end length of the girder projected into a horizontal plane
Girder Length, Along Grade = End to end length of girder measured along grade of the girder (slope adjusted) = 
Span 1 
A 132.557 130.509 131.874 131.881 0.0099 N 22° 41' 13.67" E
B 132.144 130.103 131.463 131.470 0.0100 N 21° 43' 12.23" E
C 131.768 129.734 131.090 131.097 0.0102 N 20° 44' 49.96" E
D 131.431 129.403 130.755 130.762 0.0103 N 19° 46' 08.69" E
E 131.133 129.110 130.458 130.465 0.0104 N 18° 47' 10.35" E
F 130.873 128.855 130.200 130.207 0.0105 N 17° 47' 56.91" E
G 130.652 128.638 129.981 129.988 0.0106 N 16° 48' 30.39" E
H 130.470 128.460 129.800 129.808 0.0107 N 15° 48' 52.86" E
I 130.328 128.321 129.659 129.666 0.0108 N 14° 49' 06.43" E
J 130.225 128.221 129.557 129.565 0.0109 N 13° 49' 13.25" E
K 130.161 128.159 129.494 129.502 0.0110 N 12° 49' 15.48" E
L 130.138 128.137 129.471 129.479 0.0111 N 11° 49' 15.31" E
M 130.154 128.154 129.487 129.495 0.0112 N 10° 49' 14.92" E
N 130.209 128.209 129.543 129.551 0.0113 N 9° 49' 16.51" E
O 130.305 128.304 129.638 129.646 0.0114 N 8° 49' 22.26" E
P 130.439 128.437 129.772 129.780 0.0114 N 7° 49' 34.35" E
Q 130.613 128.610 129.945 129.954 0.0115 N 6° 49' 54.92" E
R 130.827 128.821 130.158 130.167 0.0115 N 5° 50' 26.09" E
S 131.079 129.070 130.409 130.418 0.0116 N 4° 51' 09.94" E
T 131.370 129.358 130.699 130.708 0.0117 N 3° 52' 08.51" E
U 131.700 129.683 131.028 131.037 0.0117 N 2° 53' 23.77" E
V 132.068 130.046 131.394 131.403 0.0117 N 1° 54' 57.65" E
W 132.474 130.447 131.798 131.807 0.0118 N 0° 56' 52.01" E
Girder C-C Pier
(ft)
C-C Bearing
Ls
(ft)
Girder Length Girder
Slope
(ft/ft)
Direction
Horizontal
Lg
(ft)
Along
Grade
(ft)
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Live Load Distribution Factors Summary
January 31, 2015 5:48:12 pm
PGSuper
Copyright  2015, WSDOT, All Rights Reserved
Version 2.7.3 - Built on Jul 23 2013
Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
File \\psf\Dropbox\Projecte\Paloma\Documento 1. Memoria y anejos\05. Estructuras\Aux Files\Bridge 54 SB.pgs
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Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
Page 2 of 4Live Load Distribution Factors Summary
1/31/2015file:///C:/Users/Paloma/AppData/Local/Temp/TMP1732.HTM
Live Load Distribution Factor Summary
Pier 1, Distribution Factors
Girder A ------ 0.519 ------ 0.519
Girder B ------ 0.690 ------ 0.622
Girder C ------ 0.688 ------ 0.620
Girder D ------ 0.686 ------ 0.618
Girder E ------ 0.686 ------ 0.617
Girder F ------ 0.684 ------ 0.617
Girder G ------ 0.683 ------ 0.617
Girder H ------ 0.682 ------ 0.617
Girder I ------ 0.681 ------ 0.617
Girder J ------ 0.680 ------ 0.617
Girder K ------ 0.679 ------ 0.617
Girder L ------ 0.678 ------ 0.617
Girder M ------ 0.677 ------ 0.617
Girder N ------ 0.676 ------ 0.617
Girder O ------ 0.675 ------ 0.617
Girder P ------ 0.674 ------ 0.617
Girder Q ------ 0.673 ------ 0.617
Girder R ------ 0.672 ------ 0.617
Girder S ------ 0.671 ------ 0.617
Girder T ------ 0.670 ------ 0.617
Girder U ------ 0.669 ------ 0.617
Girder V ------ 0.668 ------ 0.617
Girder W ------ 0.537 ------ 0.537
Strength/Service Fatigue/Single
-M R -M R
Span 1, Girder Distribution Factors
Girder A 0.504 ------ 0.518 0.504 ------ 0.518
Girder B 0.671 ------ 0.690 0.605 ------ 0.621
Girder C 0.669 ------ 0.687 0.603 ------ 0.620
Girder D 0.667 ------ 0.686 0.601 ------ 0.618
Girder E 0.666 ------ 0.685 0.600 ------ 0.617
Girder F 0.665 ------ 0.684 0.600 ------ 0.617
Girder G 0.664 ------ 0.683 0.600 ------ 0.617
Girder H 0.663 ------ 0.682 0.600 ------ 0.617
Girder I 0.662 ------ 0.681 0.600 ------ 0.617
Girder J 0.661 ------ 0.680 0.600 ------ 0.617
Strength/Service Fatigue/Single
+M -M V +M -M V
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Girder K 0.660 ------ 0.679 0.600 ------ 0.617
Girder L 0.659 ------ 0.678 0.600 ------ 0.617
Girder M 0.658 ------ 0.677 0.600 ------ 0.617
Girder N 0.657 ------ 0.675 0.600 ------ 0.617
Girder O 0.656 ------ 0.674 0.600 ------ 0.617
Girder P 0.655 ------ 0.673 0.600 ------ 0.617
Girder Q 0.654 ------ 0.672 0.600 ------ 0.617
Girder R 0.653 ------ 0.671 0.600 ------ 0.617
Girder S 0.652 ------ 0.670 0.600 ------ 0.617
Girder T 0.651 ------ 0.669 0.600 ------ 0.617
Girder U 0.650 ------ 0.668 0.600 ------ 0.617
Girder V 0.649 ------ 0.667 0.600 ------ 0.617
Girder W 0.522 ------ 0.537 0.522 ------ 0.537
Strength/Service Fatigue/Single
+M -M V +M -M V
Pier 2, Distribution Factors
Girder A ------ 0.519 ------ 0.519
Girder B ------ 0.690 ------ 0.622
Girder C ------ 0.688 ------ 0.620
Girder D ------ 0.686 ------ 0.618
Girder E ------ 0.686 ------ 0.617
Girder F ------ 0.684 ------ 0.617
Girder G ------ 0.683 ------ 0.617
Girder H ------ 0.682 ------ 0.617
Girder I ------ 0.681 ------ 0.617
Girder J ------ 0.680 ------ 0.617
Girder K ------ 0.679 ------ 0.617
Girder L ------ 0.678 ------ 0.617
Girder M ------ 0.677 ------ 0.617
Girder N ------ 0.676 ------ 0.617
Girder O ------ 0.675 ------ 0.617
Girder P ------ 0.674 ------ 0.617
Girder Q ------ 0.673 ------ 0.617
Girder R ------ 0.672 ------ 0.617
Girder S ------ 0.671 ------ 0.617
Girder T ------ 0.670 ------ 0.617
Girder U ------ 0.669 ------ 0.617
Girder V ------ 0.668 ------ 0.617
Girder W ------ 0.537 ------ 0.537
Strength/Service Fatigue/Single
-M R -M R
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Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
File \\psf\Dropbox\Projecte\Paloma\Documento 1. Memoria y anejos\05. Estructuras\Aux Files\Bridge 54 SB.pgs
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Trans. Reinforcement data for Span 1, Girder A does not match Girder Library entry Tx46 Depress-Debond
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Specification Check Summary
The Specification Check was Successful
Girder Summary
Note: A Non-Standard Strand Fill Was Used For Span 1 Girder A
NOTE: Stresses show in the above table reflect the following sign convention:
Compressive Stress is positive. Tensile Stress is negative
TxDOT Girder Schedule
Span 1
Girder A
Girder Type Tx46 Depress-Debond
Prestressing Strands Total
NO. (Nh + Ns) 50
Size 0.600 in Dia.
Strength Grade 270 Low Relaxation
Eccentricity @ CL 14.084 in
Eccentricity @ End 5.764 in
Prestressing Strands Depressed
NO. (# of Harped Strands) 16
Yb of Topmost Depressed Strand(s) @ End 42.500 in
Concrete
Release Strength f'ci 6.500 KSI
Minimum 28 day compressive strength f'c 9.100 KSI
Optional Design
Design Load Compressive Stress (Top CL) 6.297 KSI
Design Load Tensile Stress (Bottom CL) -5.595 KSI
Required minimum ultimate moment capacity 8048.79 kip-ft
Live Load Distribution Factor for Moment (Strength and Service Limit States) 0.50406
Live Load Distribution Factor for Shear (Strength and Service Limit States) 0.51821
Live Load Distribution Factor for Moment (Fatigue Limit States) 0.50406
Non-Standard Strand Pattern for 
Span 1 Girder A
2.5 ABCDEFG (14)
4.5 ABCDEFG (14)
6.5 ABCDEF (12)
8.5 A (2)
10.5 A (2)
12.5 A (2)
Row
(in)
Strands
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Loading Details
Uniform Loads Applied Along the Entire Girder
Distribution of Uniform Barrier, Sidewalk, and Pedestrian Loads to Girder
Slab Load Applied Between Bearings
Slab Load is approximated with Linear Load Segments applied along the length of the girder
Haunch weight includes effects of roadway geometry but does not include a reduction for camber
14.5 A (2)
16.5 A (2)
Row
(in)
Strands
Girder Line Geometry
Girder Type Tx46 Depress-Debond
Span Length, CL Bearing to CL Bearing 130.509 ft
Girder Length 131.874 ft
Number of Girders 23
Girder Spacing Datum Start of Span Measured at and along the centerline pier
Right Girder Spacing Start of Span 6.325 ft
Girder Spacing Datum End of Span Measured at and along the centerline pier
Right Girder Spacing End of Span 4.054 ft
Slab Thickness for Design 8.000 in
Slab Thickness for Construction 8.000 in
Slab Offset at Start ("A" Dimension) 10.250 in
Slab Offset at End ("A" Dimension) 10.250 in
Overlay 25.000 PSF
Left Traffic Barrier SSTR
Right Traffic Barrier SSTR
Traffic Barrier Weight (per girder) 0.125 kip/ft
Connection type at Pier 1 I Girders CIP INT BENT
Connection type at Pier 2 I Girders CIP INT BENT
Girder 0.793
Load Type w
(kip/ft)
Left Ext. Barrier 0.376 0.333 0.125
Right Ext. Barrier 0.376 0.000 0.000
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
0.000 0.097 0.316 0.218 0.630
0.321 0.096 0.315 0.218 0.630
0.542 0.096 0.315 0.218 0.630
2.318 0.096 0.313 0.221 0.629
2.321 0.096 0.313 0.221 0.629
2.875 0.095 0.312 0.222 0.629
3.151 0.095 0.311 0.222 0.629
3.821 0.095 0.310 0.223 0.628
4.176 0.095 0.310 0.224 0.628
4.375 0.095 0.310 0.224 0.628
5.750 0.094 0.308 0.226 0.628
5.821 0.094 0.308 0.226 0.628
6.292 0.094 0.307 0.227 0.628
8.821 0.093 0.303 0.231 0.627
12.506 0.091 0.298 0.238 0.627
13.051 0.091 0.297 0.239 0.627
25.693 0.086 0.279 0.263 0.628
26.102 0.086 0.279 0.264 0.628
38.880 0.080 0.261 0.289 0.630
39.153 0.080 0.260 0.289 0.630
52.068 0.075 0.242 0.310 0.627
52.203 0.075 0.242 0.311 0.627
58.730 0.072 0.233 0.317 0.622
58.735 0.072 0.233 0.317 0.622
65.255 0.069 0.224 0.321 0.614
71.776 0.066 0.214 0.323 0.603
71.781 0.066 0.214 0.323 0.603
78.305 0.063 0.205 0.322 0.590
78.443 0.063 0.205 0.322 0.590
91.356 0.058 0.187 0.312 0.556
91.630 0.058 0.186 0.311 0.555
104.407 0.052 0.168 0.291 0.511
104.817 0.052 0.168 0.290 0.510
117.458 0.047 0.150 0.260 0.456
118.005 0.047 0.149 0.258 0.454
121.689 0.045 0.144 0.247 0.436
124.217 0.044 0.140 0.239 0.423
124.689 0.044 0.139 0.238 0.421
124.759 0.044 0.139 0.237 0.421
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Overlay
0.043 0.137 0.233 0.414
126.325 0.043 0.137 0.232 0.413
126.689 0.043 0.137 0.231 0.411
127.359 0.043 0.136 0.229 0.407
127.634 0.043 0.135 0.228 0.406
128.192 0.042 0.135 0.226 0.403
129.967 0.042 0.132 0.220 0.393
130.189 0.042 0.132 0.219 0.392
130.509 0.041 0.131 0.218 0.390
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
0.000 0.321 139.026 138.904 0.151 0.151
0.321 0.542 138.904 138.820 0.151 0.151
0.542 2.318 138.820 138.145 0.151 0.150
2.318 2.321 138.145 138.143 0.150 0.150
2.321 2.875 138.143 137.933 0.150 0.150
2.875 3.151 137.933 137.828 0.150 0.150
3.151 3.821 137.828 137.573 0.150 0.150
3.821 4.176 137.573 137.438 0.150 0.149
4.176 4.375 137.438 137.362 0.149 0.149
4.375 5.750 137.362 136.839 0.149 0.149
5.750 5.821 136.839 136.812 0.149 0.149
5.821 6.292 136.812 136.633 0.149 0.149
6.292 8.821 136.633 135.671 0.149 0.147
8.821 12.506 135.671 134.270 0.147 0.146
12.506 13.051 134.270 134.063 0.146 0.146
13.051 25.693 134.063 129.255 0.146 0.140
25.693 26.102 129.255 129.100 0.140 0.140
26.102 38.880 129.100 124.240 0.140 0.135
38.880 39.153 124.240 124.136 0.135 0.135
39.153 52.068 124.136 119.225 0.135 0.130
52.068 52.203 119.225 119.173 0.130 0.130
52.203 58.730 119.173 116.691 0.130 0.127
58.730 58.735 116.691 116.689 0.127 0.127
58.735 65.255 116.689 114.210 0.127 0.124
65.255 71.776 114.210 111.730 0.124 0.121
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Overlay load is distributed uniformly among all girders per LRFD 4.6.2.2.1
Wcc is the curb to curb width
Live Load Details
Live Loads used for Design
The following live loads were applied to the design (Service and Strength I) limit states:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User-defined vehicular live load: HL93-TRUCK
Configuration: Truck applied only (no lane)
Usage: Use for all actions at all locations
71.776 71.781 111.730 111.728 0.121 0.121
71.781 78.305 111.728 109.247 0.121 0.119
78.305 78.443 109.247 109.194 0.119 0.119
78.443 91.356 109.194 104.283 0.119 0.113
91.356 91.630 104.283 104.179 0.113 0.113
91.630 104.407 104.179 99.320 0.113 0.108
104.407 104.817 99.320 99.164 0.108 0.108
104.817 117.458 99.164 94.357 0.108 0.103
117.458 118.005 94.357 94.149 0.103 0.102
118.005 121.689 94.149 92.748 0.102 0.101
121.689 124.217 92.748 91.786 0.101 0.100
124.217 124.689 91.786 91.607 0.100 0.100
124.689 124.759 91.607 91.580 0.100 0.100
124.759 126.134 91.580 91.057 0.100 0.099
126.134 126.325 91.057 90.985 0.099 0.099
126.325 126.689 90.985 90.846 0.099 0.099
126.689 127.359 90.846 90.591 0.099 0.098
127.359 127.634 90.591 90.487 0.098 0.098
127.634 128.192 90.487 90.275 0.098 0.098
128.192 129.967 90.275 89.600 0.098 0.097
129.967 130.189 89.600 89.515 0.097 0.097
130.189 130.509 89.515 89.394 0.097 0.097
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
1 8.00
2 32.00 14.000
3 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
Page 7 of 30
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Live Loads Used for Fatigue Limit States
The following live loads were applied to the Fatigue I limit state:
AASHTO LRFD 3.6.1.4: Fatigue Vehicular Live Load
Live Loads Used for Design Permit Limit State
The following live loads were applied to the design permit (Strength II) limit state:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User Defined Loads
Locations are measured from left support.
Point loads were not defined for this girder
Distributed loads were not defined for this girder
Moment loads were not defined for this girder
Camber and Deflections
Prestress Force and Strand Stresses
Camber and Deflection for Span 1 Girder A
Estimated camber at 40 days, D 3.391 in 0.283 ft
Estimated camber at 120 days, D 4.100 in 0.342 ft
Deflection (Prestressing) 8.004 in 0.667 ft
Deflection (Girder) -5.625 in -0.469 ft
Deflection (Slab and Diaphragms) -3.129 in -0.261 ft
Deflection (Traffic Barrier) -0.394 in -0.033 ft
Deflection (Overlay) -0.390 in -0.032 ft
Deflection (User Defined DC) 0.000 in 0.000 ft
Deflection (User Defined DW) 0.000 in 0.000 ft
Screed Camber, C 3.522 in 0.294 ft
Excess Camber (Based on Design Camber) 0.578 in 0.048 ft
Live Load Deflection (HL93 - Per Lane) -5.575 in -0.465 ft
Optional Live Load Deflection (LRFD 3.6.1.3.2) -1.032 in -0.086 ft
Slab Offset ("A" Dimension)
10.250 8.000 Excessive The haunch depth in the middle of the girder exceeds the depth at the ends by 2.206 in. 
Check stirrup lengths to ensure they engage the deck in all locations.
Minimum
Provided
(in)
Required
(in)
Status Notes
Effective Prestress at Mid-Span
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Stress Checks
Specification = AASHTO LRFD Bridge Design Specifications - US Units
Stress Check for Service I for Casting Yard Stage (At Release) [5.9.4.1.2]
For temporary stresses before losses in pretensioned components
Allowable tensile stress = 0.0948f'ci but not more than 0.200 KSI = 0.200 KSI
Allowable tensile stress = 0.2400f'ci = 0.612 KSI if bonded reinforcement sufficient to resist the tensile force in the concrete is 
provided.
Allowable compressive stress = -0.6f'ci = -3.900 KSI
f'ci required to satisfy this stress check = 6.160 KSI
At Jacking 2197.13 0.000 202.500
Before Prestress Transfer 2197.13 0.000 202.500
After Prestress Transfer 1988.61 19.218 183.282
At Lifting 1988.61 19.218 183.282
At Shipping 1917.19 25.800 176.700
After Deck Placement 1802.23 36.396 166.104
After Superimposed Dead Loads 1812.68 35.433 167.067
Final 1796.75 36.901 165.599
Final with Live Load 1861.71 30.914 171.586
Loss Stage Permanent Strand
Force
(kip)
Eff. Loss
(KSI)
fpe
(KSI)
(0.0Lg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
0.682 -0.249 -0.867 -0.056 0.043 -0.305 -0.824 Pass
(-)
Pass
(-)
Pass
(4.73)
(PSXFR) 3.000 -1.010 -3.883 -0.240 0.187 -1.251 -3.696 Pass
(-)
Pass
(-)
Pass
(1.06)
(H) 3.833 -0.980 -3.907 -0.305 0.237 -1.285 -3.670 Pass
(-)
Pass
(-)
Pass
(1.06)
5.057 -0.935 -3.942 -0.399 0.310 -1.334 -3.632 Pass
(-)
Pass
(-)
Pass
(1.07)
(0.1Lg) 13.187 -0.638 -4.176 -0.974 0.756 -1.611 -3.420 Pass
(-)
Pass
(-)
Pass
(1.14)
13.733 -0.618 -4.192 -1.009 0.783 -1.627 -3.409 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.2Lg) 26.375 -0.155 -4.555 -1.731 1.344 -1.885 -3.212 Pass
(-)
Pass
(-)
Pass
(1.21)
26.784 -0.140 -4.567 -1.751 1.359 -1.890 -3.208 Pass
(-)
Pass
(-)
Pass
(1.22)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Deck and Diaphragm Placement (Bridge Site 1) [5.9.4.2.2]
For stresses at service limit state after losses for components with bonded prestressing tendons other than piles
Allowable tensile stress = 0.0948f'c = 0.286 KSI
Allowable compressive stress = -0.45f'c = -4.095 KSI
f'c required to satisfy this stress check = 8.283 KSI
(0.3Lg) 39.562 0.329 -4.927 -2.272 1.764 -1.943 -3.163 Pass
(-)
Pass
(-)
Pass
(1.23)
39.834 0.339 -4.934 -2.281 1.770 -1.942 -3.164 Pass
(-)
Pass
(-)
Pass
(1.23)
(0.4Lg) 52.750 0.809 -5.282 -2.596 2.016 -1.787 -3.266 Pass
(-)
Pass
(-)
Pass
(1.19)
52.885 0.814 -5.286 -2.598 2.017 -1.784 -3.268 Pass
(-)
Pass
(-)
Pass
(1.19)
(HP) 59.412 1.049 -5.452 -2.678 2.079 -1.629 -3.373 Pass
(-)
Pass
(-)
Pass
(1.16)
(0.5Lg) 65.937 1.049 -5.454 -2.704 2.100 -1.655 -3.355 Pass
(-)
Pass
(-)
Pass
(1.16)
(HP) 72.463 1.049 -5.452 -2.678 2.079 -1.629 -3.373 Pass
(-)
Pass
(-)
Pass
(1.16)
78.987 0.814 -5.286 -2.599 2.017 -1.784 -3.268 Pass
(-)
Pass
(-)
Pass
(1.19)
(0.6Lg) 79.125 0.809 -5.282 -2.596 2.016 -1.787 -3.266 Pass
(-)
Pass
(-)
Pass
(1.19)
92.038 0.339 -4.934 -2.281 1.771 -1.942 -3.164 Pass
(-)
Pass
(-)
Pass
(1.23)
(0.7Lg) 92.312 0.329 -4.927 -2.272 1.764 -1.943 -3.163 Pass
(-)
Pass
(-)
Pass
(1.23)
105.089 -0.140 -4.567 -1.751 1.359 -1.891 -3.208 Pass
(-)
Pass
(-)
Pass
(1.22)
(0.8Lg) 105.499 -0.155 -4.555 -1.731 1.344 -1.885 -3.212 Pass
(-)
Pass
(-)
Pass
(1.21)
118.140 -0.618 -4.192 -1.009 0.784 -1.627 -3.409 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.9Lg) 118.687 -0.638 -4.176 -0.974 0.756 -1.611 -3.420 Pass
(-)
Pass
(-)
Pass
(1.14)
126.816 -0.935 -3.942 -0.399 0.310 -1.334 -3.632 Pass
(-)
Pass
(-)
Pass
(1.07)
(H) 128.041 -0.980 -3.907 -0.305 0.237 -1.285 -3.670 Pass
(-)
Pass
(-)
Pass
(1.06)
(PSXFR) 128.874 -1.010 -3.883 -0.240 0.187 -1.251 -3.696 Pass
(-)
Pass
(-)
Pass
(1.06)
131.191 -0.250 -0.870 -0.056 0.043 -0.305 -0.826 Pass
(-)
Pass
(-)
Pass
(4.72)
(1.0Lg) 131.874 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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(0.0Ls) 0.000 -0.218 -0.758 0.000 0.000 -0.218 -0.758 Pass
(-)
Pass
(5.40)
(PSXFR) 2.318 -0.885 -3.400 -0.327 0.254 -1.212 -3.146 Pass
(-)
Pass
(1.30)
3.151 -0.858 -3.422 -0.442 0.343 -1.300 -3.079 Pass
(-)
Pass
(1.33)
(H) 4.375 -0.820 -3.456 -0.607 0.471 -1.427 -2.985 Pass
(-)
Pass
(1.37)
12.506 -0.563 -3.683 -1.622 1.260 -2.185 -2.423 Pass
(-)
Pass
(1.69)
(0.1Ls) 13.051 -0.545 -3.698 -1.685 1.308 -2.230 -2.390 Pass
(-)
Pass
(1.71)
25.693 -0.138 -4.059 -2.956 2.295 -3.094 -1.764 Pass
(-)
Pass
(1.32)
(0.2Ls) 26.102 -0.124 -4.070 -2.991 2.322 -3.116 -1.748 Pass
(-)
Pass
(1.31)
38.880 0.296 -4.430 -3.902 3.029 -3.606 -1.401 Pass
(-)
Pass
(1.14)
(0.3Ls) 39.153 0.305 -4.438 -3.917 3.041 -3.612 -1.397 Pass
(-)
Pass
(1.13)
52.068 0.732 -4.778 -4.459 3.462 -3.727 -1.317 Pass
(-)
Pass
(1.10)
(0.4Ls) 52.203 0.737 -4.782 -4.463 3.465 -3.727 -1.317 Pass
(-)
Pass
(1.10)
(HP) 58.730 0.950 -4.938 -4.594 3.566 -3.644 -1.372 Pass
(-)
Pass
(1.12)
(0.5Ls) 65.255 0.951 -4.943 -4.630 3.594 -3.679 -1.349 Pass
(-)
Pass
(1.11)
(HP) 71.781 0.950 -4.937 -4.572 3.550 -3.623 -1.387 Pass
(-)
Pass
(1.13)
(0.6Ls) 78.305 0.736 -4.780 -4.421 3.432 -3.685 -1.347 Pass
(-)
Pass
(1.11)
78.443 0.732 -4.776 -4.417 3.429 -3.686 -1.347 Pass
(-)
Pass
(1.11)
(0.7Ls) 91.356 0.305 -4.435 -3.844 2.984 -3.539 -1.451 Pass
(-)
Pass
(1.16)
91.630 0.296 -4.427 -3.828 2.971 -3.532 -1.456 Pass
(-)
Pass
(1.16)
(0.8Ls) 104.407 -0.124 -4.068 -2.906 2.256 -3.030 -1.812 Pass
(-)
Pass
(1.35)
104.817 -0.138 -4.056 -2.870 2.228 -3.008 -1.828 Pass
(-)
Pass
(1.36)
(0.9Ls) 117.458 -0.545 -3.697 -1.620 1.257 -2.164 -2.439 Pass
(-)
Pass
(1.68)
118.005 -0.562 -3.681 -1.558 1.210 -2.120 -2.472 Pass
(-)
Pass
(1.66)
(H) 126.134 -0.820 -3.455 -0.579 0.450 -1.399 -3.006 Pass Pass
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Superimposed Dead Loads (Bridge Site 2) [5.9.4.2.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent loads
Allowable compressive stress = -0.45f'c = -4.095 KSI
f'c required to satisfy this stress check = 8.588 KSI
(-) (1.36)
127.359 -0.858 -3.422 -0.420 0.326 -1.279 -3.095 Pass
(-)
Pass
(1.32)
(PSXFR) 128.192 -0.885 -3.399 -0.311 0.241 -1.196 -3.158 Pass
(-)
Pass
(1.30)
(1.0Ls) 130.509 -0.218 -0.760 0.000 0.000 -0.218 -0.760 Pass
(-)
Pass
(5.39)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.218 -0.758 0.000 0.000 -0.218 -0.758 Pass
(5.40)
(PSXFR) 2.318 -0.885 -3.400 -0.336 0.270 -1.221 -3.131 Pass
(1.31)
3.151 -0.859 -3.424 -0.454 0.364 -1.313 -3.059 Pass
(1.34)
(H) 4.375 -0.820 -3.458 -0.624 0.501 -1.444 -2.957 Pass
(1.39)
12.506 -0.563 -3.688 -1.668 1.339 -2.232 -2.349 Pass
(1.74)
(0.1Ls) 13.051 -0.546 -3.704 -1.733 1.391 -2.279 -2.313 Pass
(1.77)
25.693 -0.138 -4.071 -3.043 2.441 -3.181 -1.629 Pass
(1.29)
(0.2Ls) 26.102 -0.125 -4.082 -3.079 2.470 -3.204 -1.612 Pass
(1.28)
38.880 0.297 -4.449 -4.020 3.224 -3.723 -1.225 Pass
(1.10)
(0.3Ls) 39.153 0.306 -4.457 -4.036 3.237 -3.730 -1.220 Pass
(1.10)
52.068 0.736 -4.804 -4.601 3.687 -3.865 -1.117 Pass
(1.06)
(0.4Ls) 52.203 0.740 -4.807 -4.604 3.690 -3.864 -1.117 Pass
(1.06)
(HP) 58.730 0.955 -4.967 -4.742 3.800 -3.787 -1.167 Pass
(1.08)
(0.5Ls) 65.255 0.956 -4.972 -4.783 3.831 -3.826 -1.141 Pass
(1.07)
(HP) 71.781 0.955 -4.966 -4.727 3.785 -3.771 -1.181 Pass
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
Page 12 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Service I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent and transient 
loads
Allowable compressive stress = -0.6f'c = -5.460 KSI
f'c required to satisfy this stress check = 8.886 KSI
(1.09)
(0.6Ls) 78.305 0.740 -4.805 -4.574 3.662 -3.834 -1.144 Pass
(1.07)
78.443 0.736 -4.802 -4.570 3.658 -3.834 -1.144 Pass
(1.07)
(0.7Ls) 91.356 0.306 -4.454 -3.982 3.186 -3.676 -1.268 Pass
(1.11)
91.630 0.297 -4.446 -3.966 3.173 -3.669 -1.273 Pass
(1.12)
(0.8Ls) 104.407 -0.125 -4.080 -3.016 2.411 -3.140 -1.668 Pass
(1.30)
104.817 -0.138 -4.068 -2.979 2.382 -3.117 -1.686 Pass
(1.31)
(0.9Ls) 117.458 -0.546 -3.702 -1.684 1.346 -2.230 -2.357 Pass
(1.74)
118.005 -0.563 -3.687 -1.621 1.295 -2.184 -2.392 Pass
(1.71)
(H) 126.134 -0.820 -3.457 -0.603 0.482 -1.423 -2.976 Pass
(1.38)
127.359 -0.859 -3.423 -0.438 0.350 -1.297 -3.073 Pass
(1.33)
(PSXFR) 128.192 -0.885 -3.400 -0.324 0.259 -1.209 -3.141 Pass
(1.30)
(1.0Ls) 130.509 -0.218 -0.760 0.000 0.000 -0.218 -0.760 Pass
(5.39)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.209 -0.729 -0.192 0.063 -0.401 -0.667 Pass
(8.19)
(PSXFR) 2.318 -0.854 -3.280 -0.609 0.349 -1.463 -2.931 Pass
(1.86)
3.151 -0.829 -3.306 -0.756 0.450 -1.585 -2.856 Pass
(1.91)
(H) 4.375 -0.793 -3.344 -0.968 0.595 -1.761 -2.750 Pass
(1.99)
12.506 -0.551 -3.606 -2.273 1.484 -2.823 -2.122 Pass
(1.93)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Tensile Stresses for Service III for Final with Live Load (Bridge Site 3) 
[5.9.4.2.2]
For stresses at service limit state after losses which involve traffic loading in members with bonded prestressing tendons other 
(0.1Ls) 13.051 -0.534 -3.624 -2.354 1.539 -2.888 -2.085 Pass
(1.89)
25.693 -0.137 -4.048 -4.006 2.653 -4.144 -1.395 Pass
(1.32)
(0.2Ls) 26.102 -0.124 -4.062 -4.053 2.684 -4.177 -1.378 Pass
(1.31)
38.880 0.300 -4.491 -5.259 3.482 -4.959 -1.009 Pass
(1.10)
(0.3Ls) 39.153 0.309 -4.500 -5.279 3.496 -4.970 -1.004 Pass
(1.10)
52.068 0.752 -4.909 -6.027 3.972 -5.275 -0.937 Pass
(1.04)
(0.4Ls) 52.203 0.757 -4.913 -6.032 3.975 -5.276 -0.937 Pass
(1.03)
(HP) 58.730 0.981 -5.099 -6.227 4.091 -5.246 -1.008 Pass
(1.04)
(0.5Ls) 65.255 0.982 -5.106 -6.297 4.123 -5.315 -0.983 Pass
(1.03)
(HP) 71.781 0.981 -5.098 -6.256 4.073 -5.275 -1.025 Pass
(1.04)
(0.6Ls) 78.305 0.756 -4.910 -6.088 3.941 -5.332 -0.969 Pass
(1.02)
78.443 0.752 -4.906 -6.083 3.938 -5.331 -0.969 Pass
(1.02)
(0.7Ls) 91.356 0.309 -4.497 -5.376 3.435 -5.067 -1.061 Pass
(1.08)
91.630 0.300 -4.488 -5.356 3.421 -5.056 -1.066 Pass
(1.08)
(0.8Ls) 104.407 -0.124 -4.058 -4.159 2.612 -4.283 -1.446 Pass
(1.27)
104.817 -0.137 -4.044 -4.112 2.581 -4.249 -1.463 Pass
(1.28)
(0.9Ls) 117.458 -0.534 -3.621 -2.420 1.480 -2.954 -2.142 Pass
(1.85)
118.005 -0.550 -3.604 -2.336 1.426 -2.886 -2.178 Pass
(1.89)
(H) 126.134 -0.793 -3.344 -0.972 0.562 -1.765 -2.782 Pass
(1.96)
127.359 -0.829 -3.306 -0.749 0.422 -1.578 -2.884 Pass
(1.89)
(PSXFR) 128.192 -0.854 -3.280 -0.594 0.325 -1.447 -2.955 Pass
(1.85)
(1.0Ls) 130.509 -0.210 -0.731 -0.152 0.050 -0.362 -0.682 Pass
(8.01)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
than piles
Allowable tensile stress in the precompressed tensile zone = 0.1900f'c = 0.573 KSI
f'c required to satisfy this stress check = 6.601 KSI
(0.0Ls) 0.000 -0.729 0.063 -0.667 Pass
(-)
(PSXFR) 2.318 -3.280 0.452 -2.828 Pass
(-)
3.151 -3.306 0.588 -2.718 Pass
(-)
(H) 4.375 -3.344 0.786 -2.559 Pass
(-)
12.506 -3.606 1.995 -1.611 Pass
(-)
(0.1Ls) 13.051 -3.624 2.070 -1.555 Pass
(-)
25.693 -4.048 3.584 -0.464 Pass
(-)
(0.2Ls) 26.102 -4.062 3.626 -0.436 Pass
(-)
38.880 -4.491 4.711 0.219 Pass
(2.62)
(0.3Ls) 39.153 -4.500 4.729 0.229 Pass
(2.51)
52.068 -4.909 5.383 0.474 Pass
(1.21)
(0.4Ls) 52.203 -4.913 5.387 0.475 Pass
(1.21)
(HP) 58.730 -5.099 5.548 0.449 Pass
(1.28)
(0.5Ls) 65.255 -5.106 5.595 0.488 Pass
(1.17)
(HP) 71.781 -5.098 5.543 0.445 Pass
(1.29)
(0.6Ls) 78.305 -4.910 5.377 0.466 Pass
(1.23)
78.443 -4.906 5.372 0.466 Pass
(1.23)
(0.7Ls) 91.356 -4.497 4.710 0.213 Pass
(2.69)
91.630 -4.488 4.691 0.203 Pass
(2.82)
(0.8Ls) 104.407 -4.058 3.601 -0.456 Pass
(-)
104.817 -4.044 3.559 -0.485 Pass
(-)
(0.9Ls) 117.458 -3.621 2.046 -1.575 Pass
(-)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Fatigue I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to the Fatigue I load 
combination and one-half the sum of effective prestress and permanent loads
Allowable compressive stress = -0.4f'c = -3.640 KSI
f'c required to satisfy this stress check = 7.720 KSI
118.005 -3.604 1.971 -1.632 Pass
(-)
(H) 126.134 -3.344 0.768 -2.576 Pass
(-)
127.359 -3.306 0.572 -2.734 Pass
(-)
(PSXFR) 128.192 -3.280 0.436 -2.844 Pass
(-)
(1.0Ls) 130.509 -0.731 0.050 -0.682 Pass
(-)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
(0.0Ls) 0.000 -0.209 -0.729 -0.192 0.063 -0.296 -0.302 Pass
(10+)
(PSXFR) 2.318 -0.854 -3.280 -0.423 0.206 -0.850 -1.434 Pass
(2.54)
3.151 -0.829 -3.306 -0.504 0.256 -0.919 -1.397 Pass
(2.61)
(H) 4.375 -0.793 -3.344 -0.622 0.329 -1.018 -1.344 Pass
(2.71)
12.506 -0.551 -3.606 -1.344 0.773 -1.619 -1.030 Pass
(2.25)
(0.1Ls) 13.051 -0.534 -3.624 -1.389 0.801 -1.656 -1.011 Pass
(2.20)
25.693 -0.137 -4.048 -2.300 1.357 -2.368 -0.667 Pass
(1.54)
(0.2Ls) 26.102 -0.124 -4.062 -2.325 1.372 -2.387 -0.659 Pass
(1.52)
38.880 0.300 -4.491 -2.993 1.771 -2.843 -0.475 Pass
(1.28)
(0.3Ls) 39.153 0.309 -4.500 -3.005 1.778 -2.850 -0.472 Pass
(1.28)
52.068 0.752 -4.909 -3.415 2.015 -3.039 -0.439 Pass
(1.20)
(0.4Ls) 52.203 0.757 -4.913 -3.418 2.017 -3.039 -0.439 Pass
(1.20)
(HP) 58.730 0.981 -5.099 -3.518 2.074 -3.027 -0.475 Pass
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Moment Capacity
(1.20)
(0.5Ls) 65.255 0.982 -5.106 -3.545 2.090 -3.054 -0.463 Pass
(1.19)
(HP) 71.781 0.981 -5.098 -3.542 2.065 -3.052 -0.484 Pass
(1.19)
(0.6Ls) 78.305 0.756 -4.910 -3.466 1.999 -3.088 -0.457 Pass
(1.18)
78.443 0.752 -4.906 -3.464 1.997 -3.088 -0.456 Pass
(1.18)
(0.7Ls) 91.356 0.309 -4.497 -3.090 1.745 -2.936 -0.503 Pass
(1.24)
91.630 0.300 -4.488 -3.079 1.738 -2.929 -0.506 Pass
(1.24)
(0.8Ls) 104.407 -0.124 -4.058 -2.419 1.333 -2.481 -0.696 Pass
(1.47)
104.817 -0.137 -4.044 -2.393 1.317 -2.462 -0.705 Pass
(1.48)
(0.9Ls) 117.458 -0.534 -3.621 -1.448 0.766 -1.715 -1.045 Pass
(2.12)
118.005 -0.550 -3.604 -1.401 0.739 -1.676 -1.063 Pass
(2.17)
(H) 126.134 -0.793 -3.344 -0.624 0.306 -1.020 -1.366 Pass
(2.67)
127.359 -0.829 -3.306 -0.496 0.236 -0.910 -1.417 Pass
(2.57)
(PSXFR) 128.192 -0.854 -3.280 -0.407 0.188 -0.833 -1.453 Pass
(2.51)
(1.0Ls) 130.509 -0.210 -0.731 -0.152 0.050 -0.257 -0.316 Pass
(10+)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
 Positive Moment Capacity for Strength I Limit State for 
Final with Live Load Stage (Bridge Site 3) [5.7]
(0.0Ls) 0.000 0.00 1466.52 0.00 Pass
(f)
Pass
(f)
0.321 81.10 2129.03 107.87 Pass
(10+)
Pass
(10+)
(FoS) 0.542 136.46 2560.95 181.49 Pass
(10+)
Pass
(10+)
(PSXFR) 2.318 575.70 5661.53 765.68 Pass
(7.39)
Pass
(9.83)
2.321 576.50 5662.54 766.75 Pass
(7.39)
Pass
(9.82)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
2.875 710.79 5831.97 945.35 Pass
(6.17)
Pass
(8.20)
3.151 777.38 5915.93 1033.92 Pass
(5.72)
Pass
(7.61)
3.821 937.50 6118.78 1246.87 Pass
(4.91)
Pass
(6.53)
(CS) 4.176 1021.59 6225.72 1358.71 Pass
(4.58)
Pass
(6.09)
(H) 4.375 1068.46 6285.37 1421.05 Pass
(4.42)
Pass
(5.88)
5.750 1388.38 6692.97 1846.54 Pass
(3.62)
Pass
(4.82)
5.821 1404.77 6713.88 1868.35 Pass
(3.59)
Pass
(4.78)
(1.5H) 6.292 1512.32 6851.08 2011.39 Pass
(3.41)
Pass
(4.53)
8.821 2075.58 7568.31 2760.52 Pass
(2.74)
Pass
(3.65)
12.506 2849.96 8009.19 3790.45 Pass
(2.11)
Pass
(2.81)
(0.1Ls) 13.051 2959.96 8022.83 3936.75 Pass
(2.04)
Pass
(2.71)
25.693 5175.99 8352.54 6378.21 Pass
(1.31)
Pass
(1.61)
(0.2Ls) 26.102 5236.97 8363.51 6384.52 Pass
(1.31)
Pass
(1.60)
38.880 6805.87 8709.52 6623.93 Pass
(1.31)
Pass
(1.28)
(0.3Ls) 39.153 6832.19 8716.91 6629.79 Pass
(1.31)
Pass
(1.28)
52.068 7766.72 9063.24 6931.65 Pass
(1.31)
Pass
(1.17)
(0.4Ls) 52.203 7773.15 9066.83 6935.00 Pass
(1.31)
Pass
(1.17)
(HP) 58.730 7995.59 9237.11 7097.72 Pass
(1.30)
Pass
(1.16)
58.735 7995.70 9237.07 7097.70 Pass
(1.30)
Pass
(1.16)
(0.5Ls) 65.255 8048.79 9181.19 7079.10 Pass
(1.30)
Pass
(1.14)
71.776 7972.89 9121.11 7063.73 Pass
(1.29)
Pass
(1.14)
(HP) 71.781 7972.77 9121.07 7063.72 Pass
(1.29)
Pass
(1.14)
(0.6Ls) 78.305 7728.91 8836.31 6868.90 Pass
(1.29)
Pass
(1.14)
78.443 7721.98 8830.30 6864.84 Pass
(1.29)
Pass
(1.14)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Shear
(0.7Ls) 91.356 6754.29 8267.77 6497.91 Pass
(1.27)
Pass
(1.22)
91.630 6727.28 8255.99 6490.53 Pass
(1.27)
Pass
(1.23)
(0.8Ls) 104.407 5146.78 7724.19 6171.48 Pass
(1.25)
Pass
(1.50)
104.817 5085.64 7707.84 6162.14 Pass
(1.25)
Pass
(1.52)
(0.9Ls) 117.458 2891.00 7235.82 3845.03 Pass
(1.88)
Pass
(2.50)
118.005 2782.47 7216.94 3700.68 Pass
(1.95)
Pass
(2.59)
121.689 2022.60 6815.40 2690.06 Pass
(2.53)
Pass
(3.37)
(1.5H) 124.217 1472.11 6188.82 1957.90 Pass
(3.16)
Pass
(4.20)
124.689 1366.70 6066.05 1817.72 Pass
(3.34)
Pass
(4.44)
124.759 1351.08 6047.81 1796.94 Pass
(3.37)
Pass
(4.48)
(H) 126.134 1039.02 5681.41 1381.90 Pass
(4.11)
Pass
(5.47)
(CS) 126.325 995.11 5629.66 1323.50 Pass
(4.25)
Pass
(5.66)
126.689 911.01 5530.48 1211.65 Pass
(4.56)
Pass
(6.07)
127.359 755.08 5348.36 1004.26 Pass
(5.33)
Pass
(7.08)
127.634 690.68 5273.31 918.60 Pass
(5.74)
Pass
(7.64)
(PSXFR) 128.192 558.83 5119.63 743.25 Pass
(6.89)
Pass
(9.16)
(FoS) 129.967 132.43 2379.57 176.14 Pass
(10+)
Pass
(10+)
130.189 78.28 2009.20 104.11 Pass
(10+)
Pass
(10+)
(1.0Ls) 130.509 0.00 1428.82 0.00 Pass
(f)
Pass
(f)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
Ultimate Shears for Strength I Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.176 Yes Yes 242.06 408.18 Pass
(1.69)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
(H) 4.375 Yes Yes 241.39 407.59 Pass
(1.69)
5.821 Yes Yes 236.50 329.71 Pass
(1.39)
(1.5H) 6.292 Yes Yes 234.92 328.69 Pass
(1.40)
8.821 Yes Yes 226.40 273.33 Pass
(1.21)
12.506 Yes Yes 214.06 263.21 Pass
(1.23)
(0.1Ls) 13.051 Yes Yes 212.24 261.86 Pass
(1.23)
25.693 Yes Yes 170.43 237.51 Pass
(1.39)
(0.2Ls) 26.102 Yes Yes 169.10 237.09 Pass
(1.40)
38.880 Yes Yes 127.67 228.53 Pass
(1.79)
(0.3Ls) 39.153 Yes Yes 126.79 228.50 Pass
(1.80)
52.068 Yes Yes 85.79 213.98 Pass
(2.49)
(0.4Ls) 52.203 Yes Yes 85.36 213.91 Pass
(2.51)
(HP) 58.730 Yes Yes 65.00 217.09 Pass
(3.34)
(0.5Ls) 65.255 No Yes 48.44 193.39 Pass
(3.99)
(HP) 71.781 Yes Yes 68.43 217.99 Pass
(3.19)
(0.6Ls) 78.305 Yes Yes 88.48 216.83 Pass
(2.45)
78.443 Yes Yes 88.91 216.95 Pass
(2.44)
(0.7Ls) 91.356 Yes Yes 128.70 229.91 Pass
(1.79)
91.630 Yes Yes 129.54 229.96 Pass
(1.78)
(0.8Ls) 104.407 Yes Yes 168.92 239.43 Pass
(1.42)
104.817 Yes Yes 170.18 239.90 Pass
(1.41)
(0.9Ls) 117.458 Yes Yes 208.98 264.46 Pass
(1.27)
118.005 Yes Yes 210.65 265.86 Pass
(1.26)
121.689 Yes Yes 221.91 276.65 Pass
(1.25)
(1.5H) 124.217 Yes Yes 229.61 334.95 Pass
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
(1.46)
124.689 Yes Yes 231.05 335.89 Pass
(1.45)
(H) 126.134 Yes Yes 235.44 414.11 Pass
(1.76)
(CS) 126.325 Yes Yes 236.02 414.70 Pass
(1.76)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
Ultimate Shears for Strength II Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.176 Yes Yes 201.26 414.32 Pass
(2.06)
(H) 4.375 Yes Yes 200.67 413.84 Pass
(2.06)
5.821 Yes Yes 196.37 336.37 Pass
(1.71)
(1.5H) 6.292 Yes Yes 194.97 335.58 Pass
(1.72)
8.821 Yes Yes 187.48 281.30 Pass
(1.50)
12.506 Yes Yes 176.61 272.53 Pass
(1.54)
(0.1Ls) 13.051 Yes Yes 175.01 271.30 Pass
(1.55)
25.693 Yes Yes 138.17 249.55 Pass
(1.81)
(0.2Ls) 26.102 Yes Yes 136.99 249.16 Pass
(1.82)
38.880 Yes Yes 100.40 241.93 Pass
(2.41)
(0.3Ls) 39.153 Yes Yes 99.63 241.91 Pass
(2.43)
52.068 No Yes 63.35 244.81 Pass
(3.86)
(0.4Ls) 52.203 No Yes 62.97 244.88 Pass
(3.89)
(HP) 58.730 No Yes 44.93 249.03 Pass
(5.54)
(0.5Ls) 65.255 No Yes 30.65 229.41 Pass
(7.48)
(HP) 71.781 No Yes 48.36 249.19 Pass
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
Horizontal Interface Shears/Length for Strength I Limit State [5.8.4]
(5.15)
(0.6Ls) 78.305 No Yes 66.09 245.41 Pass
(3.71)
78.443 No Yes 66.47 245.35 Pass
(3.69)
(0.7Ls) 91.356 Yes Yes 101.53 243.48 Pass
(2.40)
91.630 Yes Yes 102.28 243.53 Pass
(2.38)
(0.8Ls) 104.407 Yes Yes 136.81 251.72 Pass
(1.84)
104.817 Yes Yes 137.92 252.17 Pass
(1.83)
(0.9Ls) 117.458 Yes Yes 171.75 274.06 Pass
(1.60)
118.005 Yes Yes 173.21 275.34 Pass
(1.59)
121.689 Yes Yes 182.98 284.82 Pass
(1.56)
(1.5H) 124.217 Yes Yes 189.66 342.20 Pass
(1.80)
124.689 Yes Yes 190.91 342.89 Pass
(1.80)
(H) 126.134 Yes Yes 194.72 420.67 Pass
(2.16)
(CS) 126.325 Yes Yes 195.22 421.15 Pass
(2.16)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
(CS) 4.176 8.000 24.000 Pass 0.600 N/A N/A 79.933 129.347 Pass
(1.62)
(H) 4.375 8.000 24.000 Pass 0.600 N/A N/A 79.649 129.346 Pass
(1.62)
5.821 12.000 24.000 Pass 0.400 N/A N/A 77.604 118.545 Pass
(1.53)
(1.5H) 6.292 12.000 24.000 Pass 0.400 N/A N/A 76.945 118.545 Pass
(1.54)
8.821 18.000 24.000 Pass 0.267 N/A N/A 73.446 111.342 Pass
(1.52)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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12.506 18.000 24.000 Pass 0.267 N/A N/A 68.487 111.339 Pass
(1.63)
(0.1Ls) 13.051 18.000 24.000 Pass 0.267 N/A N/A 67.766 111.339 Pass
(1.64)
25.693 18.000 24.000 Pass 0.267 N/A N/A 51.970 111.327 Pass
(2.14)
(0.2Ls) 26.102 18.000 24.000 Pass 0.267 N/A N/A 51.487 111.327 Pass
(2.16)
38.880 18.000 24.000 Pass 0.267 N/A N/A 37.184 111.316 Pass
(2.99)
(0.3Ls) 39.153 18.000 24.000 Pass 0.267 N/A N/A 36.896 111.315 Pass
(3.02)
52.068 18.000 24.000 Pass 0.267 N/A N/A 23.915 111.304 Pass
(4.65)
(0.4Ls) 52.203 18.000 24.000 Pass 0.267 N/A N/A 23.786 111.304 Pass
(4.68)
(HP) 58.730 18.000 24.000 Pass 0.267 N/A N/A 17.736 111.298 Pass
(6.28)
(0.5Ls) 65.255 18.000 24.000 Pass 0.267 N/A N/A 13.218 111.292 Pass
(8.42)
(HP) 71.781 18.000 24.000 Pass 0.267 N/A N/A 18.672 111.286 Pass
(5.96)
(0.6Ls) 78.305 18.000 24.000 Pass 0.267 N/A N/A 24.655 111.280 Pass
(4.51)
78.443 18.000 24.000 Pass 0.267 N/A N/A 24.784 111.280 Pass
(4.49)
(0.7Ls) 91.356 18.000 24.000 Pass 0.267 N/A N/A 37.450 111.269 Pass
(2.97)
91.630 18.000 24.000 Pass 0.267 N/A N/A 37.731 111.269 Pass
(2.95)
(0.8Ls) 104.407 18.000 24.000 Pass 0.267 N/A N/A 51.433 111.257 Pass
(2.16)
104.817 18.000 24.000 Pass 0.267 N/A N/A 51.894 111.257 Pass
(2.14)
(0.9Ls) 117.458 18.000 24.000 Pass 0.267 N/A N/A 66.725 111.245 Pass
(1.67)
118.005 18.000 24.000 Pass 0.267 N/A N/A 67.397 111.245 Pass
(1.65)
121.689 18.000 24.000 Pass 0.267 N/A N/A 71.988 111.242 Pass
(1.55)
(1.5H) 124.217 12.000 24.000 Pass 0.400 N/A N/A 75.207 118.439 Pass
(1.57)
124.689 12.000 24.000 Pass 0.400 N/A N/A 75.814 118.439 Pass
(1.56)
(H) 126.134 8.000 24.000 Pass 0.600 N/A N/A 77.686 129.238 Pass
(1.66)
(CS) 126.325 8.000 24.000 Pass 0.600 N/A N/A 77.935 129.238 Pass
(1.66)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Horizontal Interface Shears/Length for Strength II Limit State [5.8.4]
(CS) 4.176 8.000 24.000 Pass 0.600 N/A N/A 66.457 129.347 Pass
(1.95)
(H) 4.375 8.000 24.000 Pass 0.600 N/A N/A 66.211 129.346 Pass
(1.95)
5.821 12.000 24.000 Pass 0.400 N/A N/A 64.434 118.545 Pass
(1.84)
(1.5H) 6.292 12.000 24.000 Pass 0.400 N/A N/A 63.861 118.545 Pass
(1.86)
8.821 18.000 24.000 Pass 0.267 N/A N/A 60.818 111.342 Pass
(1.83)
12.506 18.000 24.000 Pass 0.267 N/A N/A 56.506 111.339 Pass
(1.97)
(0.1Ls) 13.051 18.000 24.000 Pass 0.267 N/A N/A 55.879 111.339 Pass
(1.99)
25.693 18.000 24.000 Pass 0.267 N/A N/A 42.131 111.327 Pass
(2.64)
(0.2Ls) 26.102 18.000 24.000 Pass 0.267 N/A N/A 41.710 111.327 Pass
(2.67)
38.880 18.000 24.000 Pass 0.267 N/A N/A 29.243 111.316 Pass
(3.81)
(0.3Ls) 39.153 18.000 24.000 Pass 0.267 N/A N/A 28.991 111.315 Pass
(3.84)
52.068 18.000 24.000 Pass 0.267 N/A N/A 17.660 111.304 Pass
(6.30)
(0.4Ls) 52.203 18.000 24.000 Pass 0.267 N/A N/A 17.547 111.304 Pass
(6.34)
(HP) 58.730 18.000 24.000 Pass 0.267 N/A N/A 12.260 111.298 Pass
(9.08)
(0.5Ls) 65.255 18.000 24.000 Pass 0.267 N/A N/A 8.363 111.292 Pass
(10+)
(HP) 71.781 18.000 24.000 Pass 0.267 N/A N/A 13.196 111.286 Pass
(8.43)
(0.6Ls) 78.305 18.000 24.000 Pass 0.267 N/A N/A 18.416 111.280 Pass
(6.04)
78.443 18.000 24.000 Pass 0.267 N/A N/A 18.529 111.280 Pass
(6.01)
(0.7Ls) 91.356 18.000 24.000 Pass 0.267 N/A N/A 29.545 111.269 Pass
(3.77)
91.630 18.000 24.000 Pass 0.267 N/A N/A 29.789 111.269 Pass
(3.74)
(0.8Ls) 104.407 18.000 24.000 Pass 0.267 N/A N/A 41.657 111.257 Pass
(2.67)
104.817 18.000 24.000 Pass 0.267 N/A N/A 42.054 111.257 Pass
(2.65)
(0.9Ls) 117.458 18.000 24.000 Pass 0.267 N/A N/A 54.838 111.245 Pass
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Longitudinal Reinforcement for Shear Check - Strength I [5.8.3.5]
(2.03)
118.005 18.000 24.000 Pass 0.267 N/A N/A 55.416 111.245 Pass
(2.01)
121.689 18.000 24.000 Pass 0.267 N/A N/A 59.360 111.242 Pass
(1.87)
(1.5H) 124.217 12.000 24.000 Pass 0.400 N/A N/A 62.123 118.439 Pass
(1.91)
124.689 12.000 24.000 Pass 0.400 N/A N/A 62.643 118.439 Pass
(1.89)
(H) 126.134 8.000 24.000 Pass 0.600 N/A N/A 64.248 129.238 Pass
(2.01)
(CS) 126.325 8.000 24.000 Pass 0.600 N/A N/A 64.461 129.238 Pass
(2.00)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(FoS) 0.542 533.21 237.37 5.8.3.5-2 Pass
(2.25)
(PSXFR) 2.318 1238.43 237.37 5.8.3.5-2 Pass
(5.22)
2.321 1238.65 237.37 5.8.3.5-2 Pass
(5.22)
3.151 1371.42 237.37 5.8.3.5-2 Pass
(5.78)
3.821 1419.36 237.37 5.8.3.5-2 Pass
(5.98)
(CS) 4.176 1444.64 237.37 5.8.3.5-2 Pass
(6.09)
(H) 4.375 1458.76 529.85 5.8.3.5-1 Pass
(2.75)
5.821 1560.98 689.22 5.8.3.5-1 Pass
(2.26)
(1.5H) 6.292 1594.03 715.13 5.8.3.5-1 Pass
(2.23)
8.821 1866.93 916.44 5.8.3.5-1 Pass
(2.04)
12.506 2077.98 1120.31 5.8.3.5-1 Pass
(1.85)
(0.1Ls) 13.051 2079.88 1146.96 5.8.3.5-1 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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(1.81)
25.693 2433.29 1738.68 5.8.3.5-1 Pass
(1.40)
(0.2Ls) 26.102 2434.35 1752.40 5.8.3.5-1 Pass
(1.39)
38.880 2673.26 2125.15 5.8.3.5-1 Pass
(1.26)
(0.3Ls) 39.153 2673.67 2129.56 5.8.3.5-1 Pass
(1.26)
52.068 2686.25 2242.90 5.8.3.5-1 Pass
(1.20)
(0.4Ls) 52.203 2686.31 2243.45 5.8.3.5-1 Pass
(1.20)
(HP) 58.730 2688.04 2245.55 5.8.3.5-1 Pass
(1.20)
(0.5Ls) 65.255 2679.10 2280.27 5.8.3.5-1 Pass
(1.17)
(HP) 71.781 2668.87 2242.26 5.8.3.5-1 Pass
(1.19)
(0.6Ls) 78.305 2646.58 2233.08 5.8.3.5-1 Pass
(1.19)
78.443 2646.06 2232.36 5.8.3.5-1 Pass
(1.19)
(0.7Ls) 91.356 2588.53 2105.61 5.8.3.5-1 Pass
(1.23)
91.630 2587.12 2100.83 5.8.3.5-1 Pass
(1.23)
(0.8Ls) 104.407 2312.38 1718.44 5.8.3.5-1 Pass
(1.35)
104.817 2310.00 1704.37 5.8.3.5-1 Pass
(1.36)
(0.9Ls) 117.458 1940.77 1116.32 5.8.3.5-1 Pass
(1.74)
118.005 1937.69 1089.78 5.8.3.5-1 Pass
(1.78)
121.689 1743.16 889.88 5.8.3.5-1 Pass
(1.96)
(1.5H) 124.217 1496.44 692.36 5.8.3.5-1 Pass
(2.16)
124.689 1466.11 666.77 5.8.3.5-1 Pass
(2.20)
(H) 126.134 1370.89 508.09 5.8.3.5-1 Pass
(2.70)
(CS) 126.325 1358.05 224.12 5.8.3.5-2 Pass
(6.06)
126.689 1333.42 224.12 5.8.3.5-2 Pass
(5.95)
127.359 1287.65 224.12 5.8.3.5-2 Pass
(5.75)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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Longitudinal Reinforcement for Shear Check - Strength II [5.8.3.5]
(PSXFR) 128.192 1161.59 224.12 5.8.3.5-2 Pass
(5.18)
(FoS) 129.967 496.47 224.12 5.8.3.5-2 Pass
(2.22)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
(FoS) 0.542 533.21 175.15 5.8.3.5-2 Pass
(3.04)
(PSXFR) 2.318 1238.43 175.15 5.8.3.5-2 Pass
(7.07)
2.321 1238.65 175.15 5.8.3.5-2 Pass
(7.07)
3.151 1371.42 175.15 5.8.3.5-2 Pass
(7.83)
3.821 1419.36 175.15 5.8.3.5-2 Pass
(8.10)
(CS) 4.176 1444.64 175.15 5.8.3.5-2 Pass
(8.25)
(H) 4.375 1458.76 420.38 5.8.3.5-1 Pass
(3.47)
5.821 1560.98 542.35 5.8.3.5-1 Pass
(2.88)
(1.5H) 6.292 1594.03 563.94 5.8.3.5-1 Pass
(2.83)
8.821 1866.93 741.15 5.8.3.5-1 Pass
(2.52)
12.506 2077.98 911.33 5.8.3.5-1 Pass
(2.28)
(0.1Ls) 13.051 2079.88 933.54 5.8.3.5-1 Pass
(2.23)
25.693 2433.29 1426.81 5.8.3.5-1 Pass
(1.71)
(0.2Ls) 26.102 2434.35 1438.20 5.8.3.5-1 Pass
(1.69)
38.880 2673.26 1747.60 5.8.3.5-1 Pass
(1.53)
(0.3Ls) 39.153 2673.67 1751.23 5.8.3.5-1 Pass
(1.53)
52.068 2686.25 1868.06 5.8.3.5-1 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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(1.44)
(0.4Ls) 52.203 2686.31 1868.50 5.8.3.5-1 Pass
(1.44)
(HP) 58.730 2688.04 1868.86 5.8.3.5-1 Pass
(1.44)
(0.5Ls) 65.255 2679.10 1905.58 5.8.3.5-1 Pass
(1.41)
(HP) 71.781 2668.87 1865.74 5.8.3.5-1 Pass
(1.43)
(0.6Ls) 78.305 2646.58 1858.23 5.8.3.5-1 Pass
(1.42)
78.443 2646.06 1857.63 5.8.3.5-1 Pass
(1.42)
(0.7Ls) 91.356 2588.53 1728.06 5.8.3.5-1 Pass
(1.50)
91.630 2587.12 1724.08 5.8.3.5-1 Pass
(1.50)
(0.8Ls) 104.407 2312.38 1405.27 5.8.3.5-1 Pass
(1.65)
104.817 2310.00 1393.55 5.8.3.5-1 Pass
(1.66)
(0.9Ls) 117.458 1940.77 903.40 5.8.3.5-1 Pass
(2.15)
118.005 1937.69 881.31 5.8.3.5-1 Pass
(2.20)
121.689 1743.16 714.77 5.8.3.5-1 Pass
(2.44)
(1.5H) 124.217 1496.44 540.87 5.8.3.5-1 Pass
(2.77)
124.689 1466.11 519.62 5.8.3.5-1 Pass
(2.82)
(H) 126.134 1370.89 406.20 5.8.3.5-1 Pass
(3.37)
(CS) 126.325 1358.05 169.47 5.8.3.5-2 Pass
(8.01)
126.689 1333.42 169.47 5.8.3.5-2 Pass
(7.87)
127.359 1287.65 169.47 5.8.3.5-2 Pass
(7.60)
(PSXFR) 128.192 1161.59 169.47 5.8.3.5-2 Pass
(6.85)
(FoS) 129.967 496.47 169.47 5.8.3.5-2 Pass
(2.93)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Stirrup Detailing Check [5.8.2.5, 5.8.2.7, 5.10.3.1.2]
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)*
Status
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(0.0Ls) 0.000 #4 3.000 24.000 2.495 1.600 0.133 Pass
0.321 #4 4.000 24.000 2.495 1.200 0.133 Pass
(FoS) 0.542 #4 4.000 24.000 2.495 1.200 0.133 Pass
(PSXFR) 2.318 #4 4.000 24.000 2.495 1.200 0.133 Pass
2.321 #4 6.000 24.000 2.495 0.800 0.133 Pass
3.151 #4 6.000 24.000 2.495 0.800 0.133 Pass
3.821 #4 8.000 24.000 2.495 0.600 0.133 Pass
(CS) 4.176 #4 8.000 24.000 2.495 0.600 0.133 Pass
(H) 4.375 #4 8.000 24.000 2.495 0.600 0.133 Pass
5.821 #4 12.000 24.000 2.495 0.400 0.133 Pass
(1.5H) 6.292 #4 12.000 24.000 2.495 0.400 0.133 Pass
8.821 #4 18.000 24.000 2.495 0.267 0.133 Pass
12.506 #4 18.000 24.000 2.495 0.267 0.133 Pass
(0.1Ls) 13.051 #4 18.000 24.000 2.495 0.267 0.133 Pass
25.693 #4 18.000 24.000 2.495 0.267 0.133 Pass
(0.2Ls) 26.102 #4 18.000 24.000 2.495 0.267 0.133 Pass
38.880 #4 18.000 24.000 2.495 0.267 0.133 Pass
(0.3Ls) 39.153 #4 18.000 24.000 2.495 0.267 0.133 Pass
52.068 #4 18.000 24.000 2.495 0.267 0.133 Pass
(0.4Ls) 52.203 #4 18.000 24.000 2.495 0.267 0.133 Pass
(HP) 58.730 #4 18.000 24.000 2.495 0.267 0.133 Pass
(0.5Ls) 65.255 #4 18.000 24.000 2.495 0.267 0.000 Pass
(HP) 71.781 #4 18.000 24.000 2.495 0.267 0.133 Pass
(0.6Ls) 78.305 #4 18.000 24.000 2.495 0.267 0.133 Pass
78.443 #4 18.000 24.000 2.495 0.267 0.133 Pass
(0.7Ls) 91.356 #4 18.000 24.000 2.495 0.267 0.133 Pass
91.630 #4 18.000 24.000 2.495 0.267 0.133 Pass
(0.8Ls) 104.407 #4 18.000 24.000 2.495 0.267 0.133 Pass
104.817 #4 18.000 24.000 2.495 0.267 0.133 Pass
(0.9Ls) 117.458 #4 18.000 24.000 2.495 0.267 0.133 Pass
118.005 #4 18.000 24.000 2.495 0.267 0.133 Pass
121.689 #4 18.000 24.000 2.495 0.267 0.133 Pass
(1.5H) 124.217 #4 12.000 24.000 2.495 0.400 0.133 Pass
124.689 #4 12.000 24.000 2.495 0.400 0.133 Pass
(H) 126.134 #4 8.000 24.000 2.495 0.600 0.133 Pass
(CS) 126.325 #4 8.000 24.000 2.495 0.600 0.133 Pass
126.689 #4 8.000 24.000 2.495 0.600 0.133 Pass
127.359 #4 6.000 24.000 2.495 0.800 0.133 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)*
Status
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* - Transverse reinforcement not required if Vu < 0.5I(Vc + Vp) [Eqn 5.8.2.4-1]
(PSXFR) 128.192 #4 4.000 24.000 2.495 1.200 0.133 Pass
(FoS) 129.967 #4 4.000 24.000 2.495 1.200 0.133 Pass
130.189 #4 4.000 24.000 2.495 1.200 0.133 Pass
(1.0Ls) 130.509 #4 3.000 24.000 2.495 1.600 0.133 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)*
Status
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TxDOT Summary Report (Long Form)
For
Span 1 Girder B
January 31, 2015 5:15:27 pm
PGSuper
Copyright  2015, WSDOT, All Rights Reserved
Version 2.7.3 - Built on Jul 23 2013
Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
File \\psf\Dropbox\Projecte\Paloma\Documento 1. Memoria y anejos\05. Estructuras\Aux Files\Bridge 54 SB.pgs
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Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Trans. Reinforcement data for Span 1, Girder B does not match Girder Library entry Tx46 (5.5 HDP)
Long. Reinforcement data for Span 1, Girder B does not match Girder Library entry Tx46 (5.5 HDP)
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Warning Span 1 Girder B: Girder concrete release strength exceeds the normal value of 7.5 KSI
Warning Span 1 Girder B: Girder concrete strength exceeds the normal value of 10 KSI
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
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Specification Check Summary
The Specification Check Was Not Successful
Horizontal Interface Shears/Length check failed for Strength I Limit State [5.8.4].
Girder Summary
Note: A Non-Standard Strand Fill Was Used For Span 1 Girder B
NOTE: Stresses show in the above table reflect the following sign convention:
Compressive Stress is positive. Tensile Stress is negative
TxDOT Girder Schedule
Span 1
Girder B
Girder Type Tx46 (5.5 HDP)
Prestressing Strands Total
NO. (Nh + Ns) 56
Size 0.600 in Dia.
Strength Grade 270 Low Relaxation
Eccentricity @ CL 13.532 in
Eccentricity @ End 5.818 in
Prestressing Strands Depressed
NO. (# of Harped Strands) 18
Yb of Topmost Depressed Strand(s) @ End 42.500 in
Concrete
Release Strength f'ci 7.500 KSI
Minimum 28 day compressive strength f'c 10.200 KSI
Optional Design
Design Load Compressive Stress (Top CL) 6.795 KSI
Design Load Tensile Stress (Bottom CL) -6.226 KSI
Required minimum ultimate moment capacity 9422.94 kip-ft
Live Load Distribution Factor for Moment (Strength and Service Limit States) 0.67120
Live Load Distribution Factor for Shear (Strength and Service Limit States) 0.68971
Live Load Distribution Factor for Moment (Fatigue Limit States) 0.60472
Non-Standard Strand Pattern for 
Span 1 Girder B
2.5 ABCDEFG (14)
4.5 ABCDEFG (14)
6.5 ABCDEFG (14)
8.5 AB (4)
10.5 A (2)
Row
(in)
Strands
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Loading Details
Uniform Loads Applied Along the Entire Girder
Distribution of Uniform Barrier, Sidewalk, and Pedestrian Loads to Girder
12.5 A (2)
14.5 A (2)
16.5 A (2)
18.5 A (2)
Row
(in)
Strands
Girder Line Geometry
Girder Type Tx46 (5.5 HDP)
Span Length, CL Bearing to CL Bearing 130.103 ft
Girder Length 131.463 ft
Number of Girders 23
Girder Spacing Datum Start of Span Measured at and along the centerline pier
Left Girder Spacing Start of Span 6.325 ft
Right Girder Spacing Start of Span 6.325 ft
Girder Spacing Datum End of Span Measured at and along the centerline pier
Left Girder Spacing End of Span 4.054 ft
Right Girder Spacing End of Span 4.054 ft
Slab Thickness for Design 8.000 in
Slab Thickness for Construction 8.000 in
Slab Offset at Start ("A" Dimension) 10.250 in
Slab Offset at End ("A" Dimension) 10.250 in
Overlay 25.000 PSF
Left Traffic Barrier SSTR
Right Traffic Barrier SSTR
Traffic Barrier Weight (per girder) 0.125 kip/ft
Connection type at Pier 1 I Girders CIP INT BENT
Connection type at Pier 2 I Girders CIP INT BENT
Girder 0.793
Load Type w
(kip/ft)
Left Ext. Barrier 0.376 0.333 0.125
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
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Slab Load Applied Between Bearings
Slab Load is approximated with Linear Load Segments applied along the length of the girder
Haunch weight includes effects of roadway geometry but does not include a reduction for camber
Right Ext. Barrier 0.376 0.000 0.000
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
0.000 0.193 0.310 0.201 0.704
0.324 0.193 0.309 0.201 0.704
0.542 0.193 0.309 0.202 0.703
2.320 0.191 0.308 0.204 0.703
2.324 0.191 0.308 0.204 0.703
2.875 0.191 0.307 0.205 0.703
3.154 0.190 0.307 0.205 0.702
3.824 0.190 0.306 0.206 0.702
4.096 0.190 0.306 0.206 0.702
4.375 0.189 0.306 0.207 0.702
5.750 0.188 0.305 0.209 0.702
5.824 0.188 0.305 0.209 0.702
6.292 0.188 0.304 0.210 0.702
12.467 0.182 0.299 0.220 0.701
13.010 0.182 0.299 0.221 0.702
16.824 0.179 0.295 0.228 0.702
25.613 0.171 0.288 0.245 0.704
26.021 0.171 0.288 0.246 0.704
38.759 0.160 0.277 0.270 0.707
39.031 0.160 0.277 0.271 0.707
51.906 0.149 0.266 0.292 0.707
52.041 0.149 0.266 0.293 0.707
58.547 0.143 0.260 0.300 0.703
58.552 0.143 0.260 0.300 0.703
65.052 0.138 0.255 0.304 0.696
71.552 0.132 0.249 0.305 0.687
71.557 0.132 0.249 0.305 0.687
78.062 0.127 0.244 0.305 0.675
78.198 0.127 0.243 0.304 0.675
91.072 0.116 0.233 0.295 0.643
91.345 0.116 0.232 0.294 0.642
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
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Overlay
104.082 0.105 0.222 0.274 0.600
104.491 0.105 0.221 0.273 0.599
113.281 0.097 0.214 0.253 0.564
117.092 0.094 0.211 0.243 0.547
117.638 0.093 0.210 0.241 0.545
123.811 0.088 0.205 0.223 0.516
124.281 0.088 0.204 0.221 0.513
124.353 0.088 0.204 0.221 0.513
125.728 0.087 0.203 0.216 0.506
125.998 0.086 0.203 0.215 0.505
126.281 0.086 0.203 0.214 0.503
126.951 0.086 0.202 0.212 0.500
127.228 0.085 0.202 0.211 0.498
127.784 0.085 0.202 0.209 0.496
129.561 0.083 0.200 0.203 0.486
129.781 0.083 0.200 0.202 0.485
130.103 0.083 0.200 0.201 0.483
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
0.000 0.324 139.457 139.333 0.152 0.151
0.324 0.542 139.333 139.249 0.151 0.151
0.542 2.320 139.249 138.568 0.151 0.151
2.320 2.324 138.568 138.567 0.151 0.151
2.324 2.875 138.567 138.356 0.151 0.150
2.875 3.154 138.356 138.249 0.150 0.150
3.154 3.824 138.249 137.993 0.150 0.150
3.824 4.096 137.993 137.889 0.150 0.150
4.096 4.375 137.889 137.782 0.150 0.150
4.375 5.750 137.782 137.256 0.150 0.149
5.750 5.824 137.256 137.227 0.149 0.149
5.824 6.292 137.227 137.048 0.149 0.149
6.292 12.467 137.048 134.684 0.149 0.146
12.467 13.010 134.684 134.476 0.146 0.146
13.010 16.824 134.476 133.017 0.146 0.145
16.824 25.613 133.017 129.652 0.145 0.141
25.613 26.021 129.652 129.496 0.141 0.141
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Overlay load is distributed uniformly among all girders per LRFD 4.6.2.2.1
Wcc is the curb to curb width
Live Load Details
Live Loads used for Design
The following live loads were applied to the design (Service and Strength I) limit states:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User-defined vehicular live load: HL93-TRUCK
26.021 38.759 129.496 124.619 0.141 0.135
38.759 39.031 124.619 124.516 0.135 0.135
39.031 51.906 124.516 119.587 0.135 0.130
51.906 52.041 119.587 119.535 0.130 0.130
52.041 58.547 119.535 117.045 0.130 0.127
58.547 58.552 117.045 117.043 0.127 0.127
58.552 65.052 117.043 114.554 0.127 0.125
65.052 71.552 114.554 112.066 0.125 0.122
71.552 71.557 112.066 112.064 0.122 0.122
71.557 78.062 112.064 109.574 0.122 0.119
78.062 78.198 109.574 109.522 0.119 0.119
78.198 91.072 109.522 104.594 0.119 0.114
91.072 91.345 104.594 104.490 0.114 0.114
91.345 104.082 104.490 99.614 0.114 0.108
104.082 104.491 99.614 99.457 0.108 0.108
104.491 113.281 99.457 96.092 0.108 0.104
113.281 117.092 96.092 94.633 0.104 0.103
117.092 117.638 94.633 94.425 0.103 0.103
117.638 123.811 94.425 92.061 0.103 0.100
123.811 124.281 92.061 91.882 0.100 0.100
124.281 124.353 91.882 91.854 0.100 0.100
124.353 125.728 91.854 91.328 0.100 0.099
125.728 125.998 91.328 91.224 0.099 0.099
125.998 126.281 91.224 91.116 0.099 0.099
126.281 126.951 91.116 90.859 0.099 0.099
126.951 127.228 90.859 90.753 0.099 0.099
127.228 127.784 90.753 90.540 0.099 0.098
127.784 129.561 90.540 89.860 0.098 0.098
129.561 129.781 89.860 89.776 0.098 0.098
129.781 130.103 89.776 89.653 0.098 0.097
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Configuration: Truck applied only (no lane)
Usage: Use for all actions at all locations
Live Loads Used for Fatigue Limit States
The following live loads were applied to the Fatigue I limit state:
AASHTO LRFD 3.6.1.4: Fatigue Vehicular Live Load
Live Loads Used for Design Permit Limit State
The following live loads were applied to the design permit (Strength II) limit state:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User Defined Loads
Locations are measured from left support.
Point loads were not defined for this girder
Distributed loads were not defined for this girder
Moment loads were not defined for this girder
Camber and Deflections
1 8.00
2 32.00 14.000
3 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
Camber and Deflection for Span 1 Girder B
Estimated camber at 40 days, D 3.629 in 0.302 ft
Estimated camber at 120 days, D 4.344 in 0.362 ft
Deflection (Prestressing) 7.976 in 0.665 ft
Deflection (Girder) -5.172 in -0.431 ft
Deflection (Slab and Diaphragms) -2.995 in -0.250 ft
Deflection (Traffic Barrier) -0.352 in -0.029 ft
Deflection (Overlay) -0.349 in -0.029 ft
Deflection (User Defined DC) 0.000 in 0.000 ft
Deflection (User Defined DW) 0.000 in 0.000 ft
Screed Camber, C 3.346 in 0.279 ft
Excess Camber (Based on Design Camber) 0.998 in 0.083 ft
Live Load Deflection (HL93 - Per Lane) -4.991 in -0.416 ft
Optional Live Load Deflection (LRFD 3.6.1.3.2) -1.022 in -0.085 ft
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Prestress Force and Strand Stresses
Stress Checks
Specification = AASHTO LRFD Bridge Design Specifications - US Units
Stress Check for Service I for Casting Yard Stage (At Release) [5.9.4.1.2]
For temporary stresses before losses in pretensioned components
Allowable tensile stress = 0.0948f'ci but not more than 0.200 KSI = 0.200 KSI
Allowable tensile stress = 0.2400f'ci = 0.657 KSI if bonded reinforcement sufficient to resist the tensile force in the concrete is 
provided.
Allowable compressive stress = -0.6f'ci = -4.500 KSI
f'ci required to satisfy this stress check = 6.918 KSI
Slab Offset ("A" Dimension)
10.250 8.000 Excessive The haunch depth in the middle of the girder exceeds the depth at the ends by 1.788 in. 
Check stirrup lengths to ensure they engage the deck in all locations.
Minimum
Provided
(in)
Required
(in)
Status Notes
Effective Prestress at Mid-Span
At Jacking 2460.78 0.000 202.500
Before Prestress Transfer 2460.78 0.000 202.500
After Prestress Transfer 2214.31 20.282 182.218
At Lifting 2214.31 20.282 182.218
At Shipping 2133.19 26.958 175.542
After Deck Placement 2013.26 36.827 165.673
After Superimposed Dead Loads 2023.86 35.954 166.546
Final 2006.69 37.367 165.133
Final with Live Load 2094.64 30.130 172.370
Loss Stage Permanent Strand
Force
(kip)
Eff. Loss
(KSI)
fpe
(KSI)
(0.0Lg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
0.680 -0.274 -0.967 -0.055 0.043 -0.329 -0.924 Pass
(-)
Pass
(-)
Pass
(4.87)
(PSXFR) 3.000 -1.120 -4.337 -0.240 0.186 -1.359 -4.151 Pass
(-)
Pass
(-)
Pass
(1.08)
(H) 3.833 -1.088 -4.361 -0.304 0.236 -1.392 -4.125 Pass
(-)
Pass
(-)
Pass
(1.09)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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5.055 -1.042 -4.398 -0.397 0.309 -1.439 -4.089 Pass
(-)
Pass
(-)
Pass
(1.10)
(0.1Lg) 13.146 -0.735 -4.638 -0.968 0.751 -1.702 -3.887 Pass
(-)
Pass
(-)
Pass
(1.16)
13.690 -0.714 -4.655 -1.003 0.779 -1.717 -3.876 Pass
(-)
Pass
(-)
Pass
(1.16)
(0.2Lg) 26.293 -0.235 -5.028 -1.720 1.335 -1.955 -3.692 Pass
(-)
Pass
(-)
Pass
(1.22)
26.700 -0.219 -5.040 -1.740 1.351 -1.959 -3.689 Pass
(-)
Pass
(-)
Pass
(1.22)
(0.3Lg) 39.439 0.265 -5.408 -2.258 1.753 -1.993 -3.656 Pass
(-)
Pass
(-)
Pass
(1.23)
39.710 0.275 -5.416 -2.266 1.759 -1.992 -3.657 Pass
(-)
Pass
(-)
Pass
(1.23)
(0.4Lg) 52.585 0.761 -5.773 -2.580 2.003 -1.819 -3.770 Pass
(-)
Pass
(-)
Pass
(1.19)
52.721 0.766 -5.776 -2.582 2.005 -1.817 -3.772 Pass
(-)
Pass
(-)
Pass
(1.19)
(HP) 59.227 1.008 -5.947 -2.661 2.066 -1.653 -3.881 Pass
(-)
Pass
(-)
Pass
(1.16)
(0.5Lg) 65.732 1.009 -5.950 -2.688 2.086 -1.679 -3.863 Pass
(-)
Pass
(-)
Pass
(1.16)
(HP) 72.237 1.008 -5.947 -2.661 2.066 -1.653 -3.881 Pass
(-)
Pass
(-)
Pass
(1.16)
78.741 0.766 -5.776 -2.582 2.005 -1.817 -3.772 Pass
(-)
Pass
(-)
Pass
(1.19)
(0.6Lg) 78.878 0.761 -5.773 -2.580 2.003 -1.819 -3.770 Pass
(-)
Pass
(-)
Pass
(1.19)
91.751 0.275 -5.416 -2.266 1.760 -1.992 -3.657 Pass
(-)
Pass
(-)
Pass
(1.23)
(0.7Lg) 92.024 0.265 -5.408 -2.258 1.753 -1.993 -3.656 Pass
(-)
Pass
(-)
Pass
(1.23)
104.762 -0.219 -5.040 -1.740 1.351 -1.959 -3.689 Pass
(-)
Pass
(-)
Pass
(1.22)
(0.8Lg) 105.171 -0.235 -5.028 -1.720 1.335 -1.955 -3.692 Pass
(-)
Pass
(-)
Pass
(1.22)
117.772 -0.714 -4.655 -1.003 0.779 -1.717 -3.876 Pass
(-)
Pass
(-)
Pass
(1.16)
(0.9Lg) 118.317 -0.735 -4.638 -0.968 0.751 -1.702 -3.887 Pass
(-)
Pass
(-)
Pass
(1.16)
126.407 -1.042 -4.398 -0.398 0.309 -1.439 -4.089 Pass
(-)
Pass
(-)
Pass
(1.10)
(H) 127.630 -1.088 -4.361 -0.304 0.236 -1.392 -4.125 Pass
(-)
Pass
(-)
Pass
(1.09)
(PSXFR) 128.463 -1.120 -4.337 -0.240 0.186 -1.359 -4.151 Pass
(-)
Pass
(-)
Pass
(1.08)
130.782 -0.274 -0.969 -0.055 0.043 -0.330 -0.926 Pass
(-)
Pass
(-)
Pass
(4.86)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Deck and Diaphragm Placement (Bridge Site 1) [5.9.4.2.2]
For stresses at service limit state after losses for components with bonded prestressing tendons other than piles
Allowable tensile stress = 0.0948f'c = 0.303 KSI
Allowable compressive stress = -0.45f'c = -4.590 KSI
f'c required to satisfy this stress check = 8.892 KSI
(1.0Lg) 131.463 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.241 -0.852 0.000 0.000 -0.241 -0.852 Pass
(-)
Pass
(5.39)
(PSXFR) 2.320 -0.988 -3.828 -0.345 0.268 -1.333 -3.560 Pass
(-)
Pass
(1.29)
3.154 -0.961 -3.852 -0.466 0.361 -1.426 -3.490 Pass
(-)
Pass
(1.32)
(H) 4.375 -0.921 -3.886 -0.640 0.497 -1.560 -3.390 Pass
(-)
Pass
(1.35)
12.467 -0.653 -4.120 -1.704 1.323 -2.357 -2.797 Pass
(-)
Pass
(1.64)
(0.1Ls) 13.010 -0.634 -4.136 -1.770 1.374 -2.405 -2.762 Pass
(-)
Pass
(1.66)
25.613 -0.211 -4.505 -3.106 2.412 -3.317 -2.094 Pass
(-)
Pass
(1.38)
(0.2Ls) 26.021 -0.197 -4.517 -3.143 2.440 -3.340 -2.077 Pass
(-)
Pass
(1.37)
38.759 0.239 -4.884 -4.103 3.185 -3.864 -1.700 Pass
(-)
Pass
(1.19)
(0.3Ls) 39.031 0.248 -4.892 -4.119 3.198 -3.871 -1.695 Pass
(-)
Pass
(1.19)
51.906 0.690 -5.240 -4.692 3.643 -4.002 -1.598 Pass
(-)
Pass
(1.15)
(0.4Ls) 52.041 0.695 -5.244 -4.696 3.646 -4.001 -1.598 Pass
(-)
Pass
(1.15)
(HP) 58.547 0.916 -5.404 -4.835 3.754 -3.919 -1.651 Pass
(-)
Pass
(1.17)
(0.5Ls) 65.052 0.917 -5.409 -4.875 3.785 -3.958 -1.625 Pass
(-)
Pass
(1.16)
(HP) 71.557 0.916 -5.404 -4.816 3.739 -3.900 -1.665 Pass
(-)
Pass
(1.18)
(0.6Ls) 78.062 0.695 -5.243 -4.659 3.617 -3.964 -1.626 Pass
(-)
Pass
(1.16)
78.198 0.690 -5.239 -4.655 3.614 -3.965 -1.625 Pass Pass
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Superimposed Dead Loads (Bridge Site 2) [5.9.4.2.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent loads
Allowable compressive stress = -0.45f'c = -4.590 KSI
f'c required to satisfy this stress check = 9.174 KSI
(-) (1.16)
(0.7Ls) 91.072 0.248 -4.891 -4.054 3.147 -3.806 -1.744 Pass
(-)
Pass
(1.21)
91.345 0.239 -4.883 -4.037 3.134 -3.798 -1.749 Pass
(-)
Pass
(1.21)
(0.8Ls) 104.082 -0.197 -4.516 -3.068 2.381 -3.264 -2.134 Pass
(-)
Pass
(1.41)
104.491 -0.210 -4.504 -3.030 2.353 -3.241 -2.151 Pass
(-)
Pass
(1.42)
(0.9Ls) 117.092 -0.634 -4.135 -1.712 1.329 -2.346 -2.806 Pass
(-)
Pass
(1.64)
117.638 -0.652 -4.119 -1.647 1.279 -2.299 -2.841 Pass
(-)
Pass
(1.62)
(H) 125.728 -0.920 -3.886 -0.614 0.477 -1.535 -3.409 Pass
(-)
Pass
(1.35)
126.951 -0.961 -3.851 -0.446 0.347 -1.407 -3.505 Pass
(-)
Pass
(1.31)
(PSXFR) 127.784 -0.988 -3.828 -0.330 0.256 -1.319 -3.571 Pass
(-)
Pass
(1.29)
(1.0Ls) 130.103 -0.242 -0.854 0.000 0.000 -0.242 -0.854 Pass
(-)
Pass
(5.37)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.241 -0.852 0.000 0.000 -0.241 -0.852 Pass
(5.39)
(PSXFR) 2.320 -0.989 -3.829 -0.353 0.283 -1.342 -3.545 Pass
(1.29)
3.154 -0.961 -3.853 -0.477 0.383 -1.438 -3.470 Pass
(1.32)
(H) 4.375 -0.921 -3.888 -0.655 0.526 -1.576 -3.362 Pass
(1.37)
12.467 -0.653 -4.126 -1.747 1.401 -2.401 -2.724 Pass
(1.68)
(0.1Ls) 13.010 -0.635 -4.142 -1.815 1.456 -2.450 -2.686 Pass
(1.71)
25.613 -0.211 -4.517 -3.187 2.555 -3.398 -1.962 Pass
(1.35)
(0.2Ls) 26.021 -0.197 -4.529 -3.225 2.586 -3.422 -1.944 Pass
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Compressive Stresses for Service I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent and transient 
loads
Allowable compressive stress = -0.6f'c = -6.120 KSI
f'c required to satisfy this stress check = 9.748 KSI
(1.34)
38.759 0.240 -4.903 -4.212 3.376 -3.973 -1.527 Pass
(1.16)
(0.3Ls) 39.031 0.249 -4.911 -4.229 3.389 -3.980 -1.522 Pass
(1.15)
51.906 0.694 -5.266 -4.822 3.863 -4.128 -1.403 Pass
(1.11)
(0.4Ls) 52.041 0.698 -5.269 -4.826 3.866 -4.128 -1.403 Pass
(1.11)
(HP) 58.547 0.921 -5.433 -4.971 3.982 -4.050 -1.451 Pass
(1.13)
(0.5Ls) 65.052 0.922 -5.438 -5.015 4.016 -4.093 -1.422 Pass
(1.12)
(HP) 71.557 0.921 -5.432 -4.957 3.969 -4.036 -1.464 Pass
(1.14)
(0.6Ls) 78.062 0.698 -5.268 -4.798 3.840 -4.099 -1.428 Pass
(1.12)
78.198 0.694 -5.265 -4.793 3.837 -4.099 -1.428 Pass
(1.12)
(0.7Ls) 91.072 0.249 -4.910 -4.179 3.344 -3.930 -1.566 Pass
(1.17)
91.345 0.240 -4.902 -4.162 3.330 -3.922 -1.572 Pass
(1.17)
(0.8Ls) 104.082 -0.197 -4.528 -3.166 2.532 -3.363 -1.996 Pass
(1.36)
104.491 -0.211 -4.516 -3.128 2.502 -3.339 -2.014 Pass
(1.37)
(0.9Ls) 117.092 -0.635 -4.141 -1.769 1.414 -2.404 -2.726 Pass
(1.68)
117.638 -0.653 -4.125 -1.702 1.361 -2.355 -2.764 Pass
(1.66)
(H) 125.728 -0.921 -3.888 -0.635 0.508 -1.556 -3.380 Pass
(1.36)
126.951 -0.961 -3.853 -0.462 0.369 -1.423 -3.483 Pass
(1.32)
(PSXFR) 127.784 -0.989 -3.829 -0.342 0.273 -1.330 -3.555 Pass
(1.29)
(1.0Ls) 130.103 -0.242 -0.854 0.000 0.000 -0.242 -0.854 Pass
(5.37)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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(0.0Ls) 0.000 -0.233 -0.824 -0.208 0.068 -0.441 -0.757 Pass
(8.09)
(PSXFR) 2.320 -0.959 -3.716 -0.661 0.368 -1.620 -3.348 Pass
(1.83)
3.154 -0.934 -3.743 -0.820 0.473 -1.754 -3.270 Pass
(1.87)
(H) 4.375 -0.896 -3.784 -1.049 0.624 -1.945 -3.160 Pass
(1.94)
12.467 -0.643 -4.061 -2.457 1.551 -3.100 -2.510 Pass
(1.97)
(0.1Ls) 13.010 -0.626 -4.080 -2.545 1.608 -3.170 -2.472 Pass
(1.93)
25.613 -0.211 -4.525 -4.330 2.770 -4.541 -1.755 Pass
(1.35)
(0.2Ls) 26.021 -0.198 -4.539 -4.379 2.802 -4.577 -1.737 Pass
(1.34)
38.759 0.244 -4.987 -5.680 3.637 -5.436 -1.351 Pass
(1.13)
(0.3Ls) 39.031 0.254 -4.997 -5.702 3.651 -5.449 -1.346 Pass
(1.12)
51.906 0.714 -5.422 -6.507 4.149 -5.792 -1.272 Pass
(1.06)
(0.4Ls) 52.041 0.719 -5.426 -6.513 4.153 -5.793 -1.273 Pass
(1.06)
(HP) 58.547 0.953 -5.620 -6.721 4.274 -5.768 -1.346 Pass
(1.06)
(0.5Ls) 65.052 0.954 -5.628 -6.795 4.309 -5.841 -1.319 Pass
(1.05)
(HP) 71.557 0.953 -5.620 -6.750 4.258 -5.797 -1.362 Pass
(1.06)
(0.6Ls) 78.062 0.719 -5.426 -6.568 4.122 -5.849 -1.304 Pass
(1.05)
78.198 0.714 -5.421 -6.563 4.118 -5.849 -1.304 Pass
(1.05)
(0.7Ls) 91.072 0.254 -4.996 -5.799 3.595 -5.545 -1.401 Pass
(1.10)
91.345 0.244 -4.986 -5.777 3.580 -5.533 -1.406 Pass
(1.11)
(0.8Ls) 104.082 -0.198 -4.538 -4.486 2.736 -4.684 -1.802 Pass
(1.31)
104.491 -0.211 -4.523 -4.436 2.704 -4.647 -1.819 Pass
(1.32)
(0.9Ls) 117.092 -0.626 -4.078 -2.614 1.553 -3.240 -2.525 Pass
(1.89)
117.638 -0.643 -4.059 -2.523 1.497 -3.166 -2.562 Pass
(1.93)
(H) 125.728 -0.896 -3.784 -1.060 0.595 -1.956 -3.189 Pass
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Tensile Stresses for Service III for Final with Live Load (Bridge Site 3) 
[5.9.4.2.2]
For stresses at service limit state after losses which involve traffic loading in members with bonded prestressing tendons other 
than piles
Allowable tensile stress in the precompressed tensile zone = 0.1900f'c = 0.607 KSI
f'c required to satisfy this stress check = 9.902 KSI
(1.92)
126.951 -0.934 -3.743 -0.819 0.448 -1.753 -3.295 Pass
(1.86)
(PSXFR) 127.784 -0.959 -3.716 -0.653 0.347 -1.612 -3.369 Pass
(1.82)
(1.0Ls) 130.103 -0.234 -0.826 -0.177 0.058 -0.411 -0.769 Pass
(7.96)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.824 0.068 -0.757 Pass
(-)
(PSXFR) 2.320 -3.716 0.503 -3.212 Pass
(-)
3.154 -3.743 0.656 -3.088 Pass
(-)
(H) 4.375 -3.784 0.875 -2.909 Pass
(-)
12.467 -4.061 2.220 -1.841 Pass
(-)
(0.1Ls) 13.010 -4.080 2.303 -1.777 Pass
(-)
25.613 -4.525 3.989 -0.536 Pass
(-)
(0.2Ls) 26.021 -4.539 4.036 -0.504 Pass
(-)
38.759 -4.987 5.242 0.255 Pass
(2.38)
(0.3Ls) 39.031 -4.997 5.263 0.266 Pass
(2.28)
51.906 -5.422 5.991 0.569 Pass
(1.07)
(0.4Ls) 52.041 -5.426 5.996 0.570 Pass
(1.06)
(HP) 58.547 -5.620 6.175 0.555 Pass
(1.09)
(0.5Ls) 65.052 -5.628 6.226 0.598 Pass
(1.01)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
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Stress Check for Compressive Stresses for Fatigue I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to the Fatigue I load 
combination and one-half the sum of effective prestress and permanent loads
Allowable compressive stress = -0.4f'c = -4.080 KSI
f'c required to satisfy this stress check = 8.290 KSI
(HP) 71.557 -5.620 6.170 0.550 Pass
(1.10)
(0.6Ls) 78.062 -5.426 5.988 0.562 Pass
(1.08)
78.198 -5.421 5.982 0.561 Pass
(1.08)
(0.7Ls) 91.072 -4.996 5.248 0.252 Pass
(2.41)
91.345 -4.986 5.227 0.241 Pass
(2.52)
(0.8Ls) 104.082 -4.538 4.016 -0.522 Pass
(-)
104.491 -4.523 3.969 -0.554 Pass
(-)
(0.9Ls) 117.092 -4.078 2.284 -1.794 Pass
(-)
117.638 -4.059 2.201 -1.859 Pass
(-)
(H) 125.728 -3.784 0.861 -2.923 Pass
(-)
126.951 -3.743 0.642 -3.101 Pass
(-)
(PSXFR) 127.784 -3.716 0.491 -3.225 Pass
(-)
(1.0Ls) 130.103 -0.826 0.058 -0.769 Pass
(-)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
(0.0Ls) 0.000 -0.233 -0.824 -0.208 0.068 -0.324 -0.344 Pass
(10+)
(PSXFR) 2.320 -0.959 -3.716 -0.456 0.218 -0.935 -1.640 Pass
(2.49)
3.154 -0.934 -3.743 -0.542 0.270 -1.009 -1.601 Pass
(2.55)
(H) 4.375 -0.896 -3.784 -0.668 0.346 -1.116 -1.546 Pass
(2.64)
12.467 -0.643 -4.061 -1.436 0.809 -1.758 -1.222 Pass
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Moment Capacity
(2.32)
(0.1Ls) 13.010 -0.626 -4.080 -1.484 0.837 -1.797 -1.202 Pass
(2.27)
25.613 -0.211 -4.525 -2.452 1.418 -2.558 -0.844 Pass
(1.60)
(0.2Ls) 26.021 -0.198 -4.539 -2.479 1.434 -2.578 -0.835 Pass
(1.58)
38.759 0.244 -4.987 -3.187 1.851 -3.065 -0.643 Pass
(1.33)
(0.3Ls) 39.031 0.254 -4.997 -3.199 1.858 -3.072 -0.640 Pass
(1.33)
51.906 0.714 -5.422 -3.630 2.107 -3.273 -0.604 Pass
(1.25)
(0.4Ls) 52.041 0.719 -5.426 -3.633 2.109 -3.273 -0.604 Pass
(1.25)
(HP) 58.547 0.953 -5.620 -3.737 2.169 -3.260 -0.641 Pass
(1.25)
(0.5Ls) 65.052 0.954 -5.628 -3.763 2.186 -3.286 -0.628 Pass
(1.24)
(HP) 71.557 0.953 -5.620 -3.758 2.160 -3.282 -0.650 Pass
(1.24)
(0.6Ls) 78.062 0.719 -5.426 -3.676 2.092 -3.316 -0.621 Pass
(1.23)
78.198 0.714 -5.421 -3.673 2.090 -3.316 -0.621 Pass
(1.23)
(0.7Ls) 91.072 0.254 -4.996 -3.274 1.828 -3.147 -0.670 Pass
(1.30)
91.345 0.244 -4.986 -3.262 1.821 -3.140 -0.672 Pass
(1.30)
(0.8Ls) 104.082 -0.198 -4.538 -2.561 1.398 -2.660 -0.871 Pass
(1.53)
104.491 -0.211 -4.523 -2.534 1.382 -2.640 -0.880 Pass
(1.55)
(0.9Ls) 117.092 -0.626 -4.078 -1.537 0.806 -1.850 -1.233 Pass
(2.21)
117.638 -0.643 -4.059 -1.487 0.778 -1.808 -1.252 Pass
(2.26)
(H) 125.728 -0.896 -3.784 -0.672 0.327 -1.120 -1.565 Pass
(2.61)
126.951 -0.934 -3.743 -0.538 0.253 -1.005 -1.618 Pass
(2.52)
(PSXFR) 127.784 -0.959 -3.716 -0.444 0.202 -0.924 -1.655 Pass
(2.46)
(1.0Ls) 130.103 -0.234 -0.826 -0.177 0.058 -0.294 -0.355 Pass
(10+)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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 Positive Moment Capacity for Strength I Limit State for 
Final with Live Load Stage (Bridge Site 3) [5.7]
(0.0Ls) 0.000 0.00 1633.64 0.00 Pass
(f)
Pass
(f)
0.324 95.94 2381.18 127.60 Pass
(10+)
Pass
(10+)
(FoS) 0.542 160.24 2861.30 213.12 Pass
(10+)
Pass
(10+)
(PSXFR) 2.320 676.68 6346.84 899.98 Pass
(7.05)
Pass
(9.38)
2.324 677.62 6347.98 901.23 Pass
(7.04)
Pass
(9.37)
2.875 834.62 6537.81 1110.04 Pass
(5.89)
Pass
(7.83)
3.154 913.47 6633.05 1214.91 Pass
(5.46)
Pass
(7.26)
3.824 1101.45 6860.59 1464.93 Pass
(4.68)
Pass
(6.23)
(CS) 4.096 1177.24 6952.73 1565.74 Pass
(4.44)
Pass
(5.91)
(H) 4.375 1254.54 7046.69 1668.53 Pass
(4.22)
Pass
(5.62)
5.750 1630.11 7503.10 2168.05 Pass
(3.46)
Pass
(4.60)
5.824 1650.00 7527.26 2194.50 Pass
(3.43)
Pass
(4.56)
(1.5H) 6.292 1775.61 7679.81 2361.56 Pass
(3.25)
Pass
(4.33)
12.467 3336.28 8972.59 4437.25 Pass
(2.02)
Pass
(2.69)
(0.1Ls) 13.010 3465.00 8987.03 4608.46 Pass
(1.95)
Pass
(2.59)
16.824 4329.00 9089.86 5757.57 Pass
(1.58)
Pass
(2.10)
25.613 6058.77 9334.61 7135.96 Pass
(1.31)
Pass
(1.54)
(0.2Ls) 26.021 6130.11 9346.15 7142.40 Pass
(1.31)
Pass
(1.52)
38.759 7965.42 9710.88 7386.08 Pass
(1.31)
Pass
(1.22)
(0.3Ls) 39.031 7996.18 9718.69 7392.04 Pass
(1.31)
Pass
(1.22)
51.906 9091.54 10086.59 7701.39 Pass
(1.31)
Pass
(1.11)
(0.4Ls) 52.041 9099.08 10090.41 7704.85 Pass
(1.31)
Pass
(1.11)
(HP) 58.547 9360.43 10272.81 7873.95 Pass
(1.30)
Pass
(1.10)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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58.552 9360.55 10272.78 7873.94 Pass
(1.30)
Pass
(1.10)
(0.5Ls) 65.052 9422.94 10221.89 7855.77 Pass
(1.30)
Pass
(1.08)
71.552 9339.79 10167.50 7843.16 Pass
(1.30)
Pass
(1.09)
(HP) 71.557 9339.65 10167.46 7843.15 Pass
(1.30)
Pass
(1.09)
(0.6Ls) 78.062 9058.81 9881.37 7644.63 Pass
(1.29)
Pass
(1.09)
78.198 9050.78 9875.34 7640.52 Pass
(1.29)
Pass
(1.09)
(0.7Ls) 91.072 7925.17 9311.61 7271.69 Pass
(1.28)
Pass
(1.17)
91.345 7893.75 9299.82 7264.34 Pass
(1.28)
Pass
(1.18)
(0.8Ls) 104.082 6047.73 8764.61 6950.55 Pass
(1.26)
Pass
(1.45)
104.491 5976.19 8748.06 6941.51 Pass
(1.26)
Pass
(1.46)
113.281 4255.95 8405.69 5660.41 Pass
(1.48)
Pass
(1.98)
(0.9Ls) 117.092 3401.83 8266.07 4524.43 Pass
(1.83)
Pass
(2.43)
117.638 3274.38 8246.59 4354.93 Pass
(1.89)
Pass
(2.52)
(1.5H) 123.811 1738.60 7075.71 2312.34 Pass
(3.06)
Pass
(4.07)
124.281 1614.88 6936.84 2147.79 Pass
(3.23)
Pass
(4.30)
124.353 1595.78 6915.35 2122.39 Pass
(3.26)
Pass
(4.33)
(H) 125.728 1227.43 6501.04 1632.48 Pass
(3.98)
Pass
(5.30)
(CS) 125.998 1154.01 6418.88 1534.84 Pass
(4.18)
Pass
(5.56)
126.281 1076.97 6332.56 1432.37 Pass
(4.42)
Pass
(5.88)
126.951 892.84 6126.01 1187.48 Pass
(5.16)
Pass
(6.86)
127.228 816.08 6039.96 1085.38 Pass
(5.56)
Pass
(7.40)
(PSXFR) 127.784 661.05 5866.35 879.19 Pass
(6.67)
Pass
(8.87)
(FoS) 129.561 156.53 2727.08 208.18 Pass
(10+)
Pass
(10+)
129.781 93.25 2299.88 124.02 Pass
(10+)
Pass
(10+)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Shear
(1.0Ls) 130.103 0.00 1610.07 0.00 Pass
(f)
Pass
(f)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
Ultimate Shears for Strength I Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.096 Yes Yes 285.36 416.43 Pass
(1.46)
(H) 4.375 Yes Yes 284.27 415.39 Pass
(1.46)
5.824 Yes Yes 278.65 338.01 Pass
(1.21)
(1.5H) 6.292 Yes Yes 276.84 336.78 Pass
(1.22)
12.467 Yes Yes 253.05 318.65 Pass
(1.26)
(0.1Ls) 13.010 Yes Yes 250.97 315.77 Pass
(1.26)
16.824 Yes Yes 236.42 259.31 Pass
(1.10)
25.613 Yes Yes 203.23 242.53 Pass
(1.19)
(0.2Ls) 26.021 Yes Yes 201.70 242.03 Pass
(1.20)
38.759 Yes Yes 154.49 224.47 Pass
(1.45)
(0.3Ls) 39.031 Yes Yes 153.50 222.82 Pass
(1.45)
51.906 Yes Yes 106.86 189.62 Pass
(1.77)
(0.4Ls) 52.041 Yes Yes 106.38 189.56 Pass
(1.78)
(HP) 58.547 Yes Yes 83.25 191.41 Pass
(2.30)
(0.5Ls) 65.052 Yes Yes 63.67 168.80 Pass
(2.65)
(HP) 71.557 Yes Yes 86.38 191.95 Pass
(2.22)
(0.6Ls) 78.062 Yes Yes 109.23 191.27 Pass
(1.75)
78.198 Yes Yes 109.71 191.36 Pass
(1.74)
(0.7Ls) 91.072 Yes Yes 155.25 230.19 Pass
(1.48)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
91.345 Yes Yes 156.22 231.94 Pass
(1.48)
(0.8Ls) 104.082 Yes Yes 201.56 243.86 Pass
(1.21)
104.491 Yes Yes 203.02 244.40 Pass
(1.20)
113.281 Yes Yes 234.39 261.42 Pass
(1.12)
(0.9Ls) 117.092 Yes Yes 248.00 318.48 Pass
(1.28)
117.638 Yes Yes 249.94 320.95 Pass
(1.28)
(1.5H) 123.811 Yes Yes 271.97 342.92 Pass
(1.26)
124.281 Yes Yes 273.64 344.08 Pass
(1.26)
(H) 125.728 Yes Yes 278.80 421.80 Pass
(1.51)
(CS) 125.998 Yes Yes 279.77 422.83 Pass
(1.51)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
Ultimate Shears for Strength II Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.096 Yes Yes 231.05 424.81 Pass
(1.84)
(H) 4.375 Yes Yes 230.12 423.98 Pass
(1.84)
5.824 Yes Yes 225.28 347.15 Pass
(1.54)
(1.5H) 6.292 Yes Yes 223.72 346.21 Pass
(1.55)
12.467 Yes Yes 203.25 331.29 Pass
(1.63)
(0.1Ls) 13.010 Yes Yes 201.46 328.95 Pass
(1.63)
16.824 Yes Yes 188.93 272.74 Pass
(1.44)
25.613 Yes Yes 160.32 257.72 Pass
(1.61)
(0.2Ls) 26.021 Yes Yes 159.00 257.25 Pass
(1.62)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
Horizontal Interface Shears/Length for Strength I Limit State [5.8.4]
38.759 Yes Yes 118.23 247.62 Pass
(2.09)
(0.3Ls) 39.031 Yes Yes 117.37 247.57 Pass
(2.11)
51.906 No Yes 77.02 249.15 Pass
(3.23)
(0.4Ls) 52.041 No Yes 76.60 249.21 Pass
(3.25)
(HP) 58.547 No Yes 56.56 252.95 Pass
(4.47)
(0.5Ls) 65.052 No Yes 40.01 232.61 Pass
(5.81)
(HP) 71.557 No Yes 59.69 253.11 Pass
(4.24)
(0.6Ls) 78.062 Yes Yes 79.45 249.71 Pass
(3.14)
78.198 Yes Yes 79.87 249.66 Pass
(3.13)
(0.7Ls) 91.072 Yes Yes 119.12 249.00 Pass
(2.09)
91.345 Yes Yes 119.96 249.08 Pass
(2.08)
(0.8Ls) 104.082 Yes Yes 158.86 259.30 Pass
(1.63)
104.491 Yes Yes 160.10 259.82 Pass
(1.62)
113.281 Yes Yes 186.90 275.05 Pass
(1.47)
(0.9Ls) 117.092 Yes Yes 198.49 331.86 Pass
(1.67)
117.638 Yes Yes 200.14 333.76 Pass
(1.67)
(1.5H) 123.811 Yes Yes 218.86 352.82 Pass
(1.61)
124.281 Yes Yes 220.28 352.93 Pass
(1.60)
(H) 125.728 Yes Yes 224.65 426.01 Pass
(1.90)
(CS) 125.998 Yes Yes 225.47 425.88 Pass
(1.89)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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(CS) 4.096 8.000 24.000 Pass 0.600 0.280 Pass 94.238 117.282 Pass
(1.24)
(H) 4.375 8.000 24.000 Pass 0.600 0.280 Pass 93.786 117.282 Pass
(1.25)
5.824 12.000 24.000 Pass 0.400 0.280 Pass 91.457 106.482 Pass
(1.16)
(1.5H) 6.292 12.000 24.000 Pass 0.400 0.280 Pass 90.711 106.482 Pass
(1.17)
12.467 12.000 24.000 Pass 0.400 0.280 Pass 81.136 106.482 Pass
(1.31)
(0.1Ls) 13.010 12.000 24.000 Pass 0.400 0.280 Pass 80.316 106.482 Pass
(1.33)
16.824 18.000 24.000 Pass 0.267 0.267 Fail 74.671 99.282 Pass
(1.33)
25.613 18.000 24.000 Pass 0.267 N/A N/A 62.310 99.282 Pass
(1.59)
(0.2Ls) 26.021 18.000 24.000 Pass 0.267 N/A N/A 61.759 99.282 Pass
(1.61)
38.759 18.000 24.000 Pass 0.267 N/A N/A 45.382 99.282 Pass
(2.19)
(0.3Ls) 39.031 18.000 24.000 Pass 0.267 N/A N/A 45.051 99.282 Pass
(2.20)
51.906 18.000 24.000 Pass 0.267 N/A N/A 30.128 99.282 Pass
(3.30)
(0.4Ls) 52.041 18.000 24.000 Pass 0.267 N/A N/A 29.979 99.282 Pass
(3.31)
(HP) 58.547 18.000 24.000 Pass 0.267 N/A N/A 23.004 99.282 Pass
(4.32)
(0.5Ls) 65.052 18.000 24.000 Pass 0.267 N/A N/A 17.594 99.282 Pass
(5.64)
(HP) 71.557 18.000 24.000 Pass 0.267 N/A N/A 23.869 99.282 Pass
(4.16)
(0.6Ls) 78.062 18.000 24.000 Pass 0.267 N/A N/A 30.783 99.282 Pass
(3.23)
78.198 18.000 24.000 Pass 0.267 N/A N/A 30.932 99.282 Pass
(3.21)
(0.7Ls) 91.072 18.000 24.000 Pass 0.267 N/A N/A 45.564 99.282 Pass
(2.18)
91.345 18.000 24.000 Pass 0.267 N/A N/A 45.888 99.282 Pass
(2.16)
(0.8Ls) 104.082 18.000 24.000 Pass 0.267 N/A N/A 61.713 99.282 Pass
(1.61)
104.491 18.000 24.000 Pass 0.267 N/A N/A 62.245 99.282 Pass
(1.60)
113.281 18.000 24.000 Pass 0.267 0.251 Pass 74.028 99.282 Pass
(1.34)
(0.9Ls) 117.092 12.000 24.000 Pass 0.400 0.280 Pass 79.364 106.482 Pass
(1.34)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Horizontal Interface Shears/Length for Strength II Limit State [5.8.4]
117.638 12.000 24.000 Pass 0.400 0.280 Pass 80.138 106.482 Pass
(1.33)
(1.5H) 123.811 12.000 24.000 Pass 0.400 0.280 Pass 89.115 106.482 Pass
(1.19)
124.281 12.000 24.000 Pass 0.400 0.280 Pass 89.814 106.482 Pass
(1.19)
(H) 125.728 8.000 24.000 Pass 0.600 0.280 Pass 91.981 117.282 Pass
(1.28)
(CS) 125.998 8.000 24.000 Pass 0.600 0.280 Pass 92.389 117.282 Pass
(1.27)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(CS) 4.096 8.000 24.000 Pass 0.600 0.280 Pass 76.304 117.282 Pass
(1.54)
(H) 4.375 8.000 24.000 Pass 0.600 0.280 Pass 75.920 117.282 Pass
(1.54)
5.824 12.000 24.000 Pass 0.400 0.249 Pass 73.941 106.482 Pass
(1.44)
(1.5H) 6.292 12.000 24.000 Pass 0.400 0.234 Pass 73.307 106.482 Pass
(1.45)
12.467 12.000 24.000 Pass 0.400 N/A N/A 65.169 106.482 Pass
(1.63)
(0.1Ls) 13.010 12.000 24.000 Pass 0.400 N/A N/A 64.473 106.482 Pass
(1.65)
16.824 18.000 24.000 Pass 0.267 N/A N/A 59.672 99.282 Pass
(1.66)
25.613 18.000 24.000 Pass 0.267 N/A N/A 49.154 99.282 Pass
(2.02)
(0.2Ls) 26.021 18.000 24.000 Pass 0.267 N/A N/A 48.684 99.282 Pass
(2.04)
38.759 18.000 24.000 Pass 0.267 N/A N/A 34.731 99.282 Pass
(2.86)
(0.3Ls) 39.031 18.000 24.000 Pass 0.267 N/A N/A 34.448 99.282 Pass
(2.88)
51.906 18.000 24.000 Pass 0.267 N/A N/A 21.715 99.282 Pass
(4.57)
(0.4Ls) 52.041 18.000 24.000 Pass 0.267 N/A N/A 21.588 99.282 Pass
(4.60)
(HP) 58.547 18.000 24.000 Pass 0.267 N/A N/A 15.629 99.282 Pass
(6.35)
(0.5Ls) 65.052 18.000 24.000 Pass 0.267 N/A N/A 11.056 99.282 Pass
(8.98)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Longitudinal Reinforcement for Shear Check - Strength I [5.8.3.5]
(HP) 71.557 18.000 24.000 Pass 0.267 N/A N/A 16.494 99.282 Pass
(6.02)
(0.6Ls) 78.062 18.000 24.000 Pass 0.267 N/A N/A 22.391 99.282 Pass
(4.43)
78.198 18.000 24.000 Pass 0.267 N/A N/A 22.518 99.282 Pass
(4.41)
(0.7Ls) 91.072 18.000 24.000 Pass 0.267 N/A N/A 34.962 99.282 Pass
(2.84)
91.345 18.000 24.000 Pass 0.267 N/A N/A 35.237 99.282 Pass
(2.82)
(0.8Ls) 104.082 18.000 24.000 Pass 0.267 N/A N/A 48.639 99.282 Pass
(2.04)
104.491 18.000 24.000 Pass 0.267 N/A N/A 49.088 99.282 Pass
(2.02)
113.281 18.000 24.000 Pass 0.267 N/A N/A 59.029 99.282 Pass
(1.68)
(0.9Ls) 117.092 12.000 24.000 Pass 0.400 N/A N/A 63.520 106.482 Pass
(1.68)
117.638 12.000 24.000 Pass 0.400 N/A N/A 64.171 106.482 Pass
(1.66)
(1.5H) 123.811 12.000 24.000 Pass 0.400 0.194 Pass 71.712 106.482 Pass
(1.48)
124.281 12.000 24.000 Pass 0.400 0.209 Pass 72.298 106.482 Pass
(1.47)
(H) 125.728 8.000 24.000 Pass 0.600 0.254 Pass 74.115 117.282 Pass
(1.58)
(CS) 125.998 8.000 24.000 Pass 0.600 0.262 Pass 74.457 117.282 Pass
(1.58)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(FoS) 0.542 625.99 332.17 5.8.3.5-2 Pass
(1.88)
(PSXFR) 2.320 1460.04 332.17 5.8.3.5-2 Pass
(4.40)
2.324 1460.31 332.17 5.8.3.5-2 Pass
(4.40)
3.154 1603.76 332.17 5.8.3.5-2 Pass
(4.83)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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3.824 1660.05 332.17 5.8.3.5-2 Pass
(5.00)
(CS) 4.096 1682.80 332.17 5.8.3.5-2 Pass
(5.07)
(H) 4.375 1706.03 682.59 5.8.3.5-1 Pass
(2.50)
5.824 1825.66 857.20 5.8.3.5-1 Pass
(2.13)
(1.5H) 6.292 1864.00 888.09 5.8.3.5-1 Pass
(2.10)
12.467 2289.79 1285.52 5.8.3.5-1 Pass
(1.78)
(0.1Ls) 13.010 2395.79 1336.06 5.8.3.5-1 Pass
(1.79)
16.824 2408.48 1594.50 5.8.3.5-1 Pass
(1.51)
25.613 2644.33 2049.89 5.8.3.5-1 Pass
(1.29)
(0.2Ls) 26.021 2645.38 2066.09 5.8.3.5-1 Pass
(1.28)
38.759 2991.54 2533.44 5.8.3.5-1 Pass
(1.18)
(0.3Ls) 39.031 2991.99 2538.64 5.8.3.5-1 Pass
(1.18)
51.906 3006.85 2679.60 5.8.3.5-1 Pass
(1.12)
(0.4Ls) 52.041 3006.94 2679.92 5.8.3.5-1 Pass
(1.12)
(HP) 58.547 3009.94 2667.02 5.8.3.5-1 Pass
(1.13)
(0.5Ls) 65.052 3001.54 2701.77 5.8.3.5-1 Pass
(1.11)
(HP) 71.557 2992.01 2665.35 5.8.3.5-1 Pass
(1.12)
(0.6Ls) 78.062 2969.90 2672.26 5.8.3.5-1 Pass
(1.11)
78.198 2969.39 2671.78 5.8.3.5-1 Pass
(1.11)
(0.7Ls) 91.072 2913.26 2516.85 5.8.3.5-1 Pass
(1.16)
91.345 2911.89 2511.32 5.8.3.5-1 Pass
(1.16)
(0.8Ls) 104.082 2536.18 2036.13 5.8.3.5-1 Pass
(1.25)
104.491 2533.93 2019.63 5.8.3.5-1 Pass
(1.25)
113.281 2284.46 1564.95 5.8.3.5-1 Pass
(1.46)
(0.9Ls) 117.092 2263.02 1306.79 5.8.3.5-1 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Page 26 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Longitudinal Reinforcement for Shear Check - Strength II [5.8.3.5]
(1.73)
117.638 2161.65 1258.03 5.8.3.5-1 Pass
(1.72)
(1.5H) 123.811 1770.62 866.70 5.8.3.5-1 Pass
(2.04)
124.281 1734.93 836.13 5.8.3.5-1 Pass
(2.07)
(H) 125.728 1622.15 662.33 5.8.3.5-1 Pass
(2.45)
(CS) 125.998 1600.65 320.11 5.8.3.5-2 Pass
(5.00)
126.281 1578.06 320.11 5.8.3.5-2 Pass
(4.93)
126.951 1523.96 320.11 5.8.3.5-2 Pass
(4.76)
(PSXFR) 127.784 1386.48 320.11 5.8.3.5-2 Pass
(4.33)
(FoS) 129.561 599.66 320.11 5.8.3.5-2 Pass
(1.87)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
(FoS) 0.542 625.99 217.31 5.8.3.5-2 Pass
(2.88)
(PSXFR) 2.320 1460.04 217.31 5.8.3.5-2 Pass
(6.72)
2.324 1460.31 217.31 5.8.3.5-2 Pass
(6.72)
3.154 1603.76 217.31 5.8.3.5-2 Pass
(7.38)
3.824 1660.05 217.31 5.8.3.5-2 Pass
(7.64)
(CS) 4.096 1682.80 217.31 5.8.3.5-2 Pass
(7.74)
(H) 4.375 1706.03 502.83 5.8.3.5-1 Pass
(3.39)
5.824 1825.66 660.02 5.8.3.5-1 Pass
(2.77)
(1.5H) 6.292 1864.00 685.11 5.8.3.5-1 Pass
(2.72)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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12.467 2289.79 1008.15 5.8.3.5-1 Pass
(2.27)
(0.1Ls) 13.010 2395.79 1049.54 5.8.3.5-1 Pass
(2.28)
16.824 2408.48 1269.58 5.8.3.5-1 Pass
(1.90)
25.613 2644.33 1639.31 5.8.3.5-1 Pass
(1.61)
(0.2Ls) 26.021 2645.38 1652.42 5.8.3.5-1 Pass
(1.60)
38.759 2991.54 2031.53 5.8.3.5-1 Pass
(1.47)
(0.3Ls) 39.031 2991.99 2035.87 5.8.3.5-1 Pass
(1.47)
51.906 3006.85 2160.04 5.8.3.5-1 Pass
(1.39)
(0.4Ls) 52.041 3006.94 2160.64 5.8.3.5-1 Pass
(1.39)
(HP) 58.547 3009.94 2165.00 5.8.3.5-1 Pass
(1.39)
(0.5Ls) 65.052 3001.54 2203.01 5.8.3.5-1 Pass
(1.36)
(HP) 71.557 2992.01 2161.98 5.8.3.5-1 Pass
(1.38)
(0.6Ls) 78.062 2969.90 2150.92 5.8.3.5-1 Pass
(1.38)
78.198 2969.39 2150.17 5.8.3.5-1 Pass
(1.38)
(0.7Ls) 91.072 2913.26 2014.18 5.8.3.5-1 Pass
(1.45)
91.345 2911.89 2009.51 5.8.3.5-1 Pass
(1.45)
(0.8Ls) 104.082 2536.18 1623.38 5.8.3.5-1 Pass
(1.56)
104.491 2533.93 1609.98 5.8.3.5-1 Pass
(1.57)
113.281 2284.46 1240.67 5.8.3.5-1 Pass
(1.84)
(0.9Ls) 117.092 2263.02 1020.89 5.8.3.5-1 Pass
(2.22)
117.638 2161.65 981.07 5.8.3.5-1 Pass
(2.20)
(1.5H) 123.811 1770.62 663.43 5.8.3.5-1 Pass
(2.67)
124.281 1734.93 638.62 5.8.3.5-1 Pass
(2.72)
(H) 125.728 1622.15 482.32 5.8.3.5-1 Pass
(3.36)
(CS) 125.998 1600.65 204.88 5.8.3.5-2 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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(7.81)
126.281 1578.06 204.88 5.8.3.5-2 Pass
(7.70)
126.951 1523.96 204.88 5.8.3.5-2 Pass
(7.44)
(PSXFR) 127.784 1386.48 204.88 5.8.3.5-2 Pass
(6.77)
(FoS) 129.561 599.66 204.88 5.8.3.5-2 Pass
(2.93)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Stirrup Detailing Check [5.8.2.5, 5.8.2.7, 5.10.3.1.2]
(0.0Ls) 0.000 #4 3.000 24.000 2.495 1.600 0.141 Pass
0.324 #4 4.000 24.000 2.495 1.200 0.141 Pass
(FoS) 0.542 #4 4.000 24.000 2.495 1.200 0.141 Pass
(PSXFR) 2.320 #4 4.000 24.000 2.495 1.200 0.141 Pass
2.324 #4 6.000 24.000 2.495 0.800 0.141 Pass
3.154 #4 6.000 24.000 2.495 0.800 0.141 Pass
3.824 #4 8.000 24.000 2.495 0.600 0.141 Pass
(CS) 4.096 #4 8.000 24.000 2.495 0.600 0.141 Pass
(H) 4.375 #4 8.000 24.000 2.495 0.600 0.141 Pass
5.824 #4 12.000 24.000 2.495 0.400 0.141 Pass
(1.5H) 6.292 #4 12.000 24.000 2.495 0.400 0.141 Pass
12.467 #4 12.000 24.000 2.495 0.400 0.141 Pass
(0.1Ls) 13.010 #4 12.000 24.000 2.495 0.400 0.141 Pass
16.824 #4 18.000 24.000 2.495 0.267 0.141 Pass
25.613 #4 18.000 24.000 2.495 0.267 0.141 Pass
(0.2Ls) 26.021 #4 18.000 24.000 2.495 0.267 0.141 Pass
38.759 #4 18.000 24.000 2.495 0.267 0.141 Pass
(0.3Ls) 39.031 #4 18.000 24.000 2.495 0.267 0.141 Pass
51.906 #4 18.000 24.000 2.495 0.267 0.141 Pass
(0.4Ls) 52.041 #4 18.000 24.000 2.495 0.267 0.141 Pass
(HP) 58.547 #4 18.000 24.000 2.495 0.267 0.141 Pass
(0.5Ls) 65.052 #4 18.000 24.000 2.495 0.267 0.141 Pass
(HP) 71.557 #4 18.000 24.000 2.495 0.267 0.141 Pass
(0.6Ls) 78.062 #4 18.000 24.000 2.495 0.267 0.141 Pass
78.198 #4 18.000 24.000 2.495 0.267 0.141 Pass
(0.7Ls) 91.072 #4 18.000 24.000 2.495 0.267 0.141 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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91.345 #4 18.000 24.000 2.495 0.267 0.141 Pass
(0.8Ls) 104.082 #4 18.000 24.000 2.495 0.267 0.141 Pass
104.491 #4 18.000 24.000 2.495 0.267 0.141 Pass
113.281 #4 18.000 24.000 2.495 0.267 0.141 Pass
(0.9Ls) 117.092 #4 12.000 24.000 2.495 0.400 0.141 Pass
117.638 #4 12.000 24.000 2.495 0.400 0.141 Pass
(1.5H) 123.811 #4 12.000 24.000 2.495 0.400 0.141 Pass
124.281 #4 12.000 24.000 2.495 0.400 0.141 Pass
(H) 125.728 #4 8.000 24.000 2.495 0.600 0.141 Pass
(CS) 125.998 #4 8.000 24.000 2.495 0.600 0.141 Pass
126.281 #4 8.000 24.000 2.495 0.600 0.141 Pass
126.951 #4 6.000 24.000 2.495 0.800 0.141 Pass
(PSXFR) 127.784 #4 4.000 24.000 2.495 1.200 0.141 Pass
(FoS) 129.561 #4 4.000 24.000 2.495 1.200 0.141 Pass
129.781 #4 4.000 24.000 2.495 1.200 0.141 Pass
(1.0Ls) 130.103 #4 3.000 24.000 2.495 1.600 0.141 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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TxDOT Summary Report (Long Form)
For
Span 1 Girder C
January 31, 2015 5:18:50 pm
PGSuper
Copyright  2015, WSDOT, All Rights Reserved
Version 2.7.3 - Built on Jul 23 2013
Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
File \\psf\Dropbox\Projecte\Paloma\Documento 1. Memoria y anejos\05. Estructuras\Aux Files\Bridge 54 SB.pgs
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Trans. Reinforcement data for Span 1, Girder C does not match Girder Library entry Tx46 (5.5 HDP)
Long. Reinforcement data for Span 1, Girder C does not match Girder Library entry Tx46 (5.5 HDP)
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
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Specification Check Summary
The Specification Check was Successful
Girder Summary
Note: A Non-Standard Strand Fill Was Used For Span 1 Girder C
NOTE: Stresses show in the above table reflect the following sign convention:
Compressive Stress is positive. Tensile Stress is negative
TxDOT Girder Schedule
Span 1
Girder C
Girder Type Tx46 (5.5 HDP)
Prestressing Strands Total
NO. (Nh + Ns) 56
Size 0.600 in Dia.
Strength Grade 270 Low Relaxation
Eccentricity @ CL 13.532 in
Eccentricity @ End 5.818 in
Prestressing Strands Depressed
NO. (# of Harped Strands) 18
Yb of Topmost Depressed Strand(s) @ End 42.500 in
Concrete
Release Strength f'ci 7.300 KSI
Minimum 28 day compressive strength f'c 9.800 KSI
Optional Design
Design Load Compressive Stress (Top CL) 6.727 KSI
Design Load Tensile Stress (Bottom CL) -6.181 KSI
Required minimum ultimate moment capacity 9362.61 kip-ft
Live Load Distribution Factor for Moment (Strength and Service Limit States) 0.66868
Live Load Distribution Factor for Shear (Strength and Service Limit States) 0.68721
Live Load Distribution Factor for Moment (Fatigue Limit States) 0.60290
Non-Standard Strand Pattern for 
Span 1 Girder C
2.5 ABCDEFG (14)
4.5 ABCDEFG (14)
6.5 ABCDEFG (14)
8.5 AB (4)
10.5 A (2)
12.5 A (2)
Row
(in)
Strands
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Loading Details
Uniform Loads Applied Along the Entire Girder
Distribution of Uniform Barrier, Sidewalk, and Pedestrian Loads to Girder
14.5 A (2)
16.5 A (2)
18.5 A (2)
Row
(in)
Strands
Girder Line Geometry
Girder Type Tx46 (5.5 HDP)
Span Length, CL Bearing to CL Bearing 129.734 ft
Girder Length 131.090 ft
Number of Girders 23
Girder Spacing Datum Start of Span Measured at and along the centerline pier
Left Girder Spacing Start of Span 6.325 ft
Right Girder Spacing Start of Span 6.325 ft
Girder Spacing Datum End of Span Measured at and along the centerline pier
Left Girder Spacing End of Span 4.054 ft
Right Girder Spacing End of Span 4.054 ft
Slab Thickness for Design 8.000 in
Slab Thickness for Construction 8.000 in
Slab Offset at Start ("A" Dimension) 10.250 in
Slab Offset at End ("A" Dimension) 10.250 in
Overlay 25.000 PSF
Left Traffic Barrier SSTR
Right Traffic Barrier SSTR
Traffic Barrier Weight (per girder) 0.125 kip/ft
Connection type at Pier 1 I Girders CIP INT BENT
Connection type at Pier 2 I Girders CIP INT BENT
Girder 0.793
Load Type w
(kip/ft)
Left Ext. Barrier 0.376 0.333 0.125
Right Ext. Barrier 0.376 0.000 0.000
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
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Slab Load Applied Between Bearings
Slab Load is approximated with Linear Load Segments applied along the length of the girder
Haunch weight includes effects of roadway geometry but does not include a reduction for camber
0.000 0.194 0.311 0.201 0.706
0.326 0.194 0.310 0.201 0.706
0.542 0.194 0.310 0.202 0.705
2.323 0.192 0.309 0.204 0.705
2.326 0.192 0.309 0.204 0.705
2.875 0.192 0.308 0.205 0.704
3.156 0.191 0.308 0.205 0.704
3.826 0.191 0.307 0.206 0.704
4.096 0.191 0.307 0.206 0.704
4.375 0.190 0.307 0.207 0.704
5.750 0.189 0.306 0.208 0.703
5.826 0.189 0.306 0.209 0.703
6.292 0.189 0.305 0.209 0.703
12.432 0.183 0.300 0.219 0.702
12.973 0.183 0.300 0.220 0.702
16.826 0.180 0.296 0.227 0.703
25.541 0.172 0.289 0.244 0.705
25.947 0.172 0.289 0.244 0.705
38.650 0.161 0.278 0.269 0.708
38.920 0.161 0.278 0.269 0.708
51.759 0.150 0.267 0.291 0.708
51.894 0.150 0.266 0.291 0.707
58.381 0.144 0.261 0.298 0.704
58.386 0.144 0.261 0.298 0.704
64.868 0.139 0.255 0.303 0.697
71.350 0.133 0.250 0.305 0.688
71.354 0.133 0.250 0.305 0.688
77.840 0.128 0.244 0.304 0.676
77.977 0.128 0.244 0.304 0.676
90.814 0.117 0.233 0.294 0.644
91.086 0.116 0.233 0.294 0.643
103.787 0.106 0.222 0.274 0.602
104.195 0.105 0.222 0.273 0.600
112.910 0.098 0.215 0.253 0.566
116.761 0.095 0.211 0.243 0.549
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
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Overlay
117.304 0.094 0.211 0.241 0.546
123.442 0.089 0.206 0.223 0.517
123.910 0.089 0.205 0.221 0.515
123.984 0.088 0.205 0.221 0.514
125.359 0.087 0.204 0.216 0.508
125.629 0.087 0.204 0.215 0.506
125.910 0.087 0.203 0.214 0.505
126.580 0.086 0.203 0.212 0.501
126.859 0.086 0.203 0.211 0.500
127.413 0.086 0.202 0.209 0.497
129.192 0.084 0.201 0.203 0.488
129.410 0.084 0.201 0.202 0.487
129.734 0.084 0.200 0.201 0.485
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
0.000 0.326 139.887 139.762 0.152 0.152
0.326 0.542 139.762 139.679 0.152 0.152
0.542 2.323 139.679 138.993 0.152 0.151
2.323 2.326 138.993 138.991 0.151 0.151
2.326 2.875 138.991 138.780 0.151 0.151
2.875 3.156 138.780 138.672 0.151 0.151
3.156 3.826 138.672 138.414 0.151 0.150
3.826 4.096 138.414 138.310 0.150 0.150
4.096 4.375 138.310 138.202 0.150 0.150
4.375 5.750 138.202 137.672 0.150 0.150
5.750 5.826 137.672 137.643 0.150 0.150
5.826 6.292 137.643 137.464 0.150 0.149
6.292 12.432 137.464 135.099 0.149 0.147
12.432 12.973 135.099 134.890 0.147 0.147
12.973 16.826 134.890 133.406 0.147 0.145
16.826 25.541 133.406 130.049 0.145 0.141
25.541 25.947 130.049 129.892 0.141 0.141
25.947 38.650 129.892 124.999 0.141 0.136
38.650 38.920 124.999 124.895 0.136 0.136
38.920 51.759 124.895 119.949 0.136 0.130
51.759 51.894 119.949 119.897 0.130 0.130
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Overlay load is distributed uniformly among all girders per LRFD 4.6.2.2.1
Wcc is the curb to curb width
Live Load Details
Live Loads used for Design
The following live loads were applied to the design (Service and Strength I) limit states:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User-defined vehicular live load: HL93-TRUCK
Configuration: Truck applied only (no lane)
Usage: Use for all actions at all locations
51.894 58.381 119.897 117.398 0.130 0.128
58.381 58.386 117.398 117.396 0.128 0.128
58.386 64.868 117.396 114.899 0.128 0.125
64.868 71.350 114.899 112.403 0.125 0.122
71.350 71.354 112.403 112.401 0.122 0.122
71.354 77.840 112.401 109.902 0.122 0.119
77.840 77.977 109.902 109.850 0.119 0.119
77.977 90.814 109.850 104.905 0.119 0.114
90.814 91.086 104.905 104.800 0.114 0.114
91.086 103.787 104.800 99.907 0.114 0.109
103.787 104.195 99.907 99.750 0.109 0.108
104.195 112.910 99.750 96.393 0.108 0.105
112.910 116.761 96.393 94.909 0.105 0.103
116.761 117.304 94.909 94.700 0.103 0.103
117.304 123.442 94.700 92.336 0.103 0.100
123.442 123.910 92.336 92.156 0.100 0.100
123.910 123.984 92.156 92.127 0.100 0.100
123.984 125.359 92.127 91.597 0.100 0.100
125.359 125.629 91.597 91.493 0.100 0.099
125.629 125.910 91.493 91.385 0.099 0.099
125.910 126.580 91.385 91.127 0.099 0.099
126.580 126.859 91.127 91.019 0.099 0.099
126.859 127.413 91.019 90.806 0.099 0.099
127.413 129.192 90.806 90.121 0.099 0.098
129.192 129.410 90.121 90.037 0.098 0.098
129.410 129.734 90.037 89.912 0.098 0.098
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
Axle Weight
(kip)
Spacing
(ft)
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Live Loads Used for Fatigue Limit States
The following live loads were applied to the Fatigue I limit state:
AASHTO LRFD 3.6.1.4: Fatigue Vehicular Live Load
Live Loads Used for Design Permit Limit State
The following live loads were applied to the design permit (Strength II) limit state:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User Defined Loads
Locations are measured from left support.
Point loads were not defined for this girder
Distributed loads were not defined for this girder
Moment loads were not defined for this girder
Camber and Deflections
1 8.00
2 32.00 14.000
3 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
Camber and Deflection for Span 1 Girder C
Estimated camber at 40 days, D 3.703 in 0.309 ft
Estimated camber at 120 days, D 4.453 in 0.371 ft
Deflection (Prestressing) 8.026 in 0.669 ft
Deflection (Girder) -5.183 in -0.432 ft
Deflection (Slab and Diaphragms) -3.020 in -0.252 ft
Deflection (Traffic Barrier) -0.352 in -0.029 ft
Deflection (Overlay) -0.350 in -0.029 ft
Deflection (User Defined DC) 0.000 in 0.000 ft
Deflection (User Defined DW) 0.000 in 0.000 ft
Screed Camber, C 3.372 in 0.281 ft
Excess Camber (Based on Design Camber) 1.081 in 0.090 ft
Live Load Deflection (HL93 - Per Lane) -5.001 in -0.417 ft
Optional Live Load Deflection (LRFD 3.6.1.3.2) -1.013 in -0.084 ft
Slab Offset ("A" Dimension)
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Prestress Force and Strand Stresses
Stress Checks
Specification = AASHTO LRFD Bridge Design Specifications - US Units
Stress Check for Service I for Casting Yard Stage (At Release) [5.9.4.1.2]
For temporary stresses before losses in pretensioned components
Allowable tensile stress = 0.0948f'ci but not more than 0.200 KSI = 0.200 KSI
Allowable tensile stress = 0.2400f'ci = 0.648 KSI if bonded reinforcement sufficient to resist the tensile force in the concrete is 
provided.
Allowable compressive stress = -0.6f'ci = -4.380 KSI
f'ci required to satisfy this stress check = 6.910 KSI
10.250 8.000 Excessive The haunch depth in the middle of the girder exceeds the depth at the ends by 1.692 in. 
Check stirrup lengths to ensure they engage the deck in all locations.
Minimum
Provided
(in)
Required
(in)
Status Notes
Effective Prestress at Mid-Span
At Jacking 2460.78 0.000 202.500
Before Prestress Transfer 2460.78 0.000 202.500
After Prestress Transfer 2210.93 20.560 181.940
At Lifting 2210.93 20.560 181.940
At Shipping 2129.37 27.272 175.228
After Deck Placement 2005.28 37.483 165.017
After Superimposed Dead Loads 2016.02 36.600 165.900
Final 1998.44 38.047 164.453
Final with Live Load 2087.30 30.734 171.766
Loss Stage Permanent Strand
Force
(kip)
Eff. Loss
(KSI)
fpe
(KSI)
(0.0Lg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
0.677 -0.272 -0.962 -0.055 0.043 -0.327 -0.920 Pass
(-)
Pass
(-)
Pass
(4.76)
(PSXFR) 3.000 -1.118 -4.331 -0.239 0.186 -1.357 -4.146 Pass
(-)
Pass
(-)
Pass
(1.06)
(H) 3.833 -1.086 -4.356 -0.303 0.236 -1.390 -4.121 Pass
(-)
Pass
(-)
Pass
(1.06)
5.052 -1.040 -4.393 -0.396 0.308 -1.436 -4.085 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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(-) (-) (1.07)
(0.1Lg) 13.109 -0.734 -4.632 -0.962 0.747 -1.696 -3.886 Pass
(-)
Pass
(-)
Pass
(1.13)
13.651 -0.713 -4.649 -0.997 0.774 -1.710 -3.874 Pass
(-)
Pass
(-)
Pass
(1.13)
(0.2Lg) 26.218 -0.235 -5.021 -1.710 1.328 -1.945 -3.693 Pass
(-)
Pass
(-)
Pass
(1.19)
26.624 -0.219 -5.033 -1.730 1.343 -1.949 -3.690 Pass
(-)
Pass
(-)
Pass
(1.19)
(0.3Lg) 39.327 0.264 -5.401 -2.245 1.743 -1.981 -3.658 Pass
(-)
Pass
(-)
Pass
(1.20)
39.598 0.274 -5.409 -2.254 1.750 -1.979 -3.659 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.4Lg) 52.436 0.760 -5.764 -2.565 1.992 -1.806 -3.773 Pass
(-)
Pass
(-)
Pass
(1.16)
52.571 0.765 -5.768 -2.568 1.993 -1.803 -3.774 Pass
(-)
Pass
(-)
Pass
(1.16)
(HP) 59.058 1.007 -5.938 -2.646 2.054 -1.639 -3.884 Pass
(-)
Pass
(-)
Pass
(1.13)
(0.5Lg) 65.545 1.007 -5.941 -2.672 2.075 -1.665 -3.866 Pass
(-)
Pass
(-)
Pass
(1.13)
(HP) 72.032 1.007 -5.938 -2.646 2.054 -1.639 -3.884 Pass
(-)
Pass
(-)
Pass
(1.13)
78.518 0.765 -5.768 -2.568 1.993 -1.803 -3.774 Pass
(-)
Pass
(-)
Pass
(1.16)
(0.6Lg) 78.654 0.760 -5.764 -2.565 1.992 -1.806 -3.773 Pass
(-)
Pass
(-)
Pass
(1.16)
91.491 0.275 -5.409 -2.254 1.750 -1.979 -3.659 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.7Lg) 91.763 0.264 -5.401 -2.245 1.743 -1.981 -3.658 Pass
(-)
Pass
(-)
Pass
(1.20)
104.465 -0.219 -5.033 -1.730 1.343 -1.949 -3.690 Pass
(-)
Pass
(-)
Pass
(1.19)
(0.8Lg) 104.872 -0.235 -5.021 -1.710 1.328 -1.945 -3.693 Pass
(-)
Pass
(-)
Pass
(1.19)
117.438 -0.713 -4.649 -0.997 0.774 -1.710 -3.874 Pass
(-)
Pass
(-)
Pass
(1.13)
(0.9Lg) 117.981 -0.734 -4.632 -0.962 0.747 -1.696 -3.886 Pass
(-)
Pass
(-)
Pass
(1.13)
126.036 -1.040 -4.393 -0.396 0.308 -1.436 -4.085 Pass
(-)
Pass
(-)
Pass
(1.07)
(H) 127.257 -1.086 -4.356 -0.303 0.236 -1.390 -4.121 Pass
(-)
Pass
(-)
Pass
(1.06)
(PSXFR) 128.090 -1.118 -4.331 -0.239 0.186 -1.357 -4.146 Pass
(-)
Pass
(-)
Pass
(1.06)
130.411 -0.273 -0.964 -0.055 0.043 -0.328 -0.922 Pass
(-)
Pass
(-)
Pass
(4.75)
(1.0Lg) 131.090 0.000 0.000 0.000 0.000 0.000 0.000 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Deck and Diaphragm Placement (Bridge Site 1) [5.9.4.2.2]
For stresses at service limit state after losses for components with bonded prestressing tendons other than piles
Allowable tensile stress = 0.0948f'c = 0.297 KSI
Allowable compressive stress = -0.45f'c = -4.410 KSI
f'c required to satisfy this stress check = 8.844 KSI
(f) (f) (f)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.239 -0.846 0.000 0.000 -0.239 -0.846 Pass
(-)
Pass
(5.21)
(PSXFR) 2.323 -0.984 -3.812 -0.344 0.267 -1.328 -3.545 Pass
(-)
Pass
(1.24)
3.156 -0.956 -3.835 -0.465 0.361 -1.421 -3.475 Pass
(-)
Pass
(1.27)
(H) 4.375 -0.916 -3.870 -0.638 0.495 -1.554 -3.375 Pass
(-)
Pass
(1.31)
12.432 -0.650 -4.103 -1.695 1.316 -2.345 -2.787 Pass
(-)
Pass
(1.58)
(0.1Ls) 12.973 -0.632 -4.119 -1.761 1.367 -2.393 -2.751 Pass
(-)
Pass
(1.60)
25.541 -0.210 -4.487 -3.090 2.399 -3.300 -2.088 Pass
(-)
Pass
(1.34)
(0.2Ls) 25.947 -0.196 -4.499 -3.127 2.427 -3.323 -2.071 Pass
(-)
Pass
(1.33)
38.650 0.238 -4.865 -4.081 3.168 -3.843 -1.697 Pass
(-)
Pass
(1.15)
(0.3Ls) 38.920 0.247 -4.873 -4.097 3.181 -3.850 -1.692 Pass
(-)
Pass
(1.15)
51.759 0.688 -5.220 -4.668 3.624 -3.980 -1.596 Pass
(-)
Pass
(1.11)
(0.4Ls) 51.894 0.692 -5.223 -4.672 3.627 -3.979 -1.596 Pass
(-)
Pass
(1.11)
(HP) 58.381 0.913 -5.383 -4.810 3.734 -3.898 -1.649 Pass
(-)
Pass
(1.13)
(0.5Ls) 64.868 0.914 -5.388 -4.850 3.765 -3.937 -1.623 Pass
(-)
Pass
(1.12)
(HP) 71.354 0.913 -5.382 -4.792 3.720 -3.879 -1.663 Pass
(-)
Pass
(1.14)
(0.6Ls) 77.840 0.692 -5.222 -4.635 3.599 -3.943 -1.623 Pass
(-)
Pass
(1.12)
77.977 0.688 -5.219 -4.631 3.595 -3.944 -1.623 Pass
(-)
Pass
(1.12)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Superimposed Dead Loads (Bridge Site 2) [5.9.4.2.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent loads
Allowable compressive stress = -0.45f'c = -4.410 KSI
f'c required to satisfy this stress check = 9.119 KSI
(0.7Ls) 90.814 0.247 -4.871 -4.033 3.131 -3.786 -1.740 Pass
(-)
Pass
(1.16)
91.086 0.238 -4.864 -4.017 3.118 -3.779 -1.746 Pass
(-)
Pass
(1.17)
(0.8Ls) 103.787 -0.196 -4.497 -3.052 2.369 -3.248 -2.128 Pass
(-)
Pass
(1.36)
104.195 -0.210 -4.486 -3.015 2.341 -3.225 -2.145 Pass
(-)
Pass
(1.37)
(0.9Ls) 116.761 -0.632 -4.118 -1.703 1.322 -2.335 -2.796 Pass
(-)
Pass
(1.58)
117.304 -0.650 -4.102 -1.639 1.272 -2.288 -2.830 Pass
(-)
Pass
(1.56)
(H) 125.359 -0.916 -3.870 -0.613 0.476 -1.529 -3.394 Pass
(-)
Pass
(1.30)
126.580 -0.956 -3.835 -0.446 0.346 -1.402 -3.489 Pass
(-)
Pass
(1.26)
(PSXFR) 127.413 -0.984 -3.812 -0.330 0.256 -1.314 -3.555 Pass
(-)
Pass
(1.24)
(1.0Ls) 129.734 -0.240 -0.848 0.000 0.000 -0.240 -0.848 Pass
(-)
Pass
(5.20)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.239 -0.846 0.000 0.000 -0.239 -0.846 Pass
(5.21)
(PSXFR) 2.323 -0.984 -3.813 -0.353 0.283 -1.337 -3.530 Pass
(1.25)
3.156 -0.957 -3.837 -0.476 0.382 -1.433 -3.455 Pass
(1.28)
(H) 4.375 -0.917 -3.872 -0.654 0.524 -1.570 -3.348 Pass
(1.32)
12.432 -0.651 -4.108 -1.737 1.394 -2.388 -2.715 Pass
(1.62)
(0.1Ls) 12.973 -0.633 -4.124 -1.805 1.448 -2.437 -2.677 Pass
(1.65)
25.541 -0.210 -4.499 -3.169 2.541 -3.379 -1.958 Pass
(1.31)
(0.2Ls) 25.947 -0.196 -4.511 -3.207 2.572 -3.403 -1.940 Pass
(1.30)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Compressive Stresses for Service I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent and transient 
loads
Allowable compressive stress = -0.6f'c = -5.880 KSI
f'c required to satisfy this stress check = 9.643 KSI
38.650 0.239 -4.884 -4.189 3.358 -3.950 -1.527 Pass
(1.12)
(0.3Ls) 38.920 0.248 -4.892 -4.205 3.371 -3.957 -1.521 Pass
(1.11)
51.759 0.691 -5.245 -4.795 3.842 -4.104 -1.403 Pass
(1.07)
(0.4Ls) 51.894 0.696 -5.249 -4.799 3.845 -4.103 -1.403 Pass
(1.07)
(HP) 58.381 0.918 -5.411 -4.943 3.960 -4.026 -1.451 Pass
(1.10)
(0.5Ls) 64.868 0.918 -5.417 -4.987 3.994 -4.068 -1.423 Pass
(1.08)
(HP) 71.354 0.917 -5.411 -4.929 3.947 -4.012 -1.464 Pass
(1.10)
(0.6Ls) 77.840 0.696 -5.248 -4.771 3.820 -4.075 -1.428 Pass
(1.08)
77.977 0.691 -5.244 -4.766 3.816 -4.075 -1.428 Pass
(1.08)
(0.7Ls) 90.814 0.248 -4.891 -4.156 3.326 -3.907 -1.565 Pass
(1.13)
91.086 0.239 -4.883 -4.138 3.312 -3.900 -1.571 Pass
(1.13)
(0.8Ls) 103.787 -0.196 -4.510 -3.148 2.519 -3.345 -1.991 Pass
(1.32)
104.195 -0.210 -4.498 -3.110 2.489 -3.321 -2.009 Pass
(1.33)
(0.9Ls) 116.761 -0.632 -4.124 -1.759 1.407 -2.392 -2.717 Pass
(1.62)
117.304 -0.651 -4.108 -1.693 1.354 -2.343 -2.754 Pass
(1.60)
(H) 125.359 -0.917 -3.872 -0.634 0.507 -1.550 -3.365 Pass
(1.31)
126.580 -0.957 -3.837 -0.461 0.369 -1.418 -3.468 Pass
(1.27)
(PSXFR) 127.413 -0.984 -3.813 -0.341 0.273 -1.325 -3.540 Pass
(1.25)
(1.0Ls) 129.734 -0.240 -0.848 0.000 0.000 -0.240 -0.848 Pass
(5.20)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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(0.0Ls) 0.000 -0.231 -0.817 -0.205 0.067 -0.436 -0.750 Pass
(7.84)
(PSXFR) 2.323 -0.954 -3.696 -0.655 0.366 -1.609 -3.330 Pass
(1.77)
3.156 -0.929 -3.724 -0.813 0.471 -1.742 -3.253 Pass
(1.81)
(H) 4.375 -0.891 -3.765 -1.040 0.622 -1.932 -3.143 Pass
(1.87)
12.432 -0.640 -4.041 -2.432 1.542 -3.072 -2.499 Pass
(1.91)
(0.1Ls) 12.973 -0.623 -4.060 -2.519 1.599 -3.142 -2.461 Pass
(1.87)
25.541 -0.211 -4.506 -4.286 2.755 -4.497 -1.751 Pass
(1.31)
(0.2Ls) 25.947 -0.197 -4.520 -4.335 2.787 -4.532 -1.733 Pass
(1.30)
38.650 0.243 -4.968 -5.623 3.616 -5.380 -1.352 Pass
(1.09)
(0.3Ls) 38.920 0.253 -4.977 -5.645 3.630 -5.392 -1.347 Pass
(1.09)
51.759 0.712 -5.402 -6.442 4.126 -5.730 -1.276 Pass
(1.03)
(0.4Ls) 51.894 0.717 -5.406 -6.447 4.130 -5.731 -1.277 Pass
(1.03)
(HP) 58.381 0.950 -5.600 -6.654 4.250 -5.704 -1.350 Pass
(1.03)
(0.5Ls) 64.868 0.951 -5.608 -6.727 4.285 -5.776 -1.323 Pass
(1.02)
(HP) 71.354 0.950 -5.600 -6.682 4.235 -5.733 -1.366 Pass
(1.03)
(0.6Ls) 77.840 0.717 -5.406 -6.502 4.099 -5.786 -1.307 Pass
(1.02)
77.977 0.712 -5.402 -6.497 4.095 -5.785 -1.307 Pass
(1.02)
(0.7Ls) 90.814 0.253 -4.977 -5.741 3.575 -5.488 -1.401 Pass
(1.07)
91.086 0.243 -4.967 -5.719 3.561 -5.476 -1.406 Pass
(1.07)
(0.8Ls) 103.787 -0.197 -4.518 -4.441 2.721 -4.638 -1.797 Pass
(1.27)
104.195 -0.210 -4.504 -4.391 2.689 -4.602 -1.815 Pass
(1.28)
(0.9Ls) 116.761 -0.623 -4.059 -2.588 1.545 -3.210 -2.514 Pass
(1.83)
117.304 -0.640 -4.040 -2.498 1.489 -3.138 -2.551 Pass
(1.87)
(H) 125.359 -0.891 -3.765 -1.051 0.593 -1.943 -3.171 Pass
(1.85)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Tensile Stresses for Service III for Final with Live Load (Bridge Site 3) 
[5.9.4.2.2]
For stresses at service limit state after losses which involve traffic loading in members with bonded prestressing tendons other 
than piles
Allowable tensile stress in the precompressed tensile zone = 0.1900f'c = 0.595 KSI
f'c required to satisfy this stress check = 9.085 KSI
126.580 -0.929 -3.724 -0.813 0.447 -1.742 -3.277 Pass
(1.79)
(PSXFR) 127.413 -0.954 -3.696 -0.648 0.346 -1.602 -3.350 Pass
(1.75)
(1.0Ls) 129.734 -0.232 -0.819 -0.175 0.057 -0.407 -0.762 Pass
(7.72)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.817 0.067 -0.750 Pass
(-)
(PSXFR) 2.323 -3.696 0.501 -3.195 Pass
(-)
3.156 -3.724 0.653 -3.071 Pass
(-)
(H) 4.375 -3.765 0.871 -2.894 Pass
(-)
12.432 -4.041 2.204 -1.837 Pass
(-)
(0.1Ls) 12.973 -4.060 2.286 -1.774 Pass
(-)
25.541 -4.506 3.960 -0.545 Pass
(-)
(0.2Ls) 25.947 -4.520 4.006 -0.514 Pass
(-)
38.650 -4.968 5.205 0.236 Pass
(2.52)
(0.3Ls) 38.920 -4.977 5.225 0.247 Pass
(2.41)
51.759 -5.402 5.948 0.545 Pass
(1.09)
(0.4Ls) 51.894 -5.406 5.953 0.546 Pass
(1.09)
(HP) 58.381 -5.600 6.130 0.530 Pass
(1.12)
(0.5Ls) 64.868 -5.608 6.181 0.573 Pass
(1.04)
(HP) 71.354 -5.600 6.126 0.526 Pass
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Fatigue I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to the Fatigue I load 
combination and one-half the sum of effective prestress and permanent loads
Allowable compressive stress = -0.4f'c = -3.920 KSI
f'c required to satisfy this stress check = 8.193 KSI
(1.13)
(0.6Ls) 77.840 -5.406 5.944 0.538 Pass
(1.11)
77.977 -5.402 5.939 0.537 Pass
(1.11)
(0.7Ls) 90.814 -4.977 5.210 0.233 Pass
(2.55)
91.086 -4.967 5.189 0.222 Pass
(2.68)
(0.8Ls) 103.787 -4.518 3.987 -0.531 Pass
(-)
104.195 -4.504 3.941 -0.563 Pass
(-)
(0.9Ls) 116.761 -4.059 2.268 -1.791 Pass
(-)
117.304 -4.040 2.185 -1.855 Pass
(-)
(H) 125.359 -3.765 0.857 -2.907 Pass
(-)
126.580 -3.724 0.640 -3.084 Pass
(-)
(PSXFR) 127.413 -3.696 0.489 -3.208 Pass
(-)
(1.0Ls) 129.734 -0.819 0.057 -0.762 Pass
(-)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
(0.0Ls) 0.000 -0.231 -0.817 -0.205 0.067 -0.321 -0.342 Pass
(10+)
(PSXFR) 2.323 -0.954 -3.696 -0.451 0.217 -0.928 -1.631 Pass
(2.40)
3.156 -0.929 -3.724 -0.537 0.269 -1.002 -1.593 Pass
(2.46)
(H) 4.375 -0.891 -3.765 -0.661 0.344 -1.107 -1.538 Pass
(2.55)
12.432 -0.640 -4.041 -1.420 0.804 -1.740 -1.217 Pass
(2.25)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Moment Capacity
(0.1Ls) 12.973 -0.623 -4.060 -1.467 0.832 -1.779 -1.198 Pass
(2.20)
25.541 -0.211 -4.506 -2.425 1.410 -2.530 -0.843 Pass
(1.55)
(0.2Ls) 25.947 -0.197 -4.520 -2.452 1.426 -2.550 -0.834 Pass
(1.54)
38.650 0.243 -4.968 -3.152 1.840 -3.031 -0.644 Pass
(1.29)
(0.3Ls) 38.920 0.253 -4.977 -3.164 1.847 -3.038 -0.641 Pass
(1.29)
51.759 0.712 -5.402 -3.591 2.095 -3.235 -0.606 Pass
(1.21)
(0.4Ls) 51.894 0.717 -5.406 -3.594 2.097 -3.235 -0.606 Pass
(1.21)
(HP) 58.381 0.950 -5.600 -3.696 2.157 -3.221 -0.643 Pass
(1.22)
(0.5Ls) 64.868 0.951 -5.608 -3.722 2.174 -3.247 -0.630 Pass
(1.21)
(HP) 71.354 0.950 -5.600 -3.717 2.148 -3.243 -0.652 Pass
(1.21)
(0.6Ls) 77.840 0.717 -5.406 -3.636 2.080 -3.277 -0.623 Pass
(1.20)
77.977 0.712 -5.402 -3.633 2.079 -3.277 -0.622 Pass
(1.20)
(0.7Ls) 90.814 0.253 -4.977 -3.238 1.818 -3.112 -0.670 Pass
(1.26)
91.086 0.243 -4.967 -3.226 1.811 -3.105 -0.673 Pass
(1.26)
(0.8Ls) 103.787 -0.197 -4.518 -2.533 1.390 -2.632 -0.869 Pass
(1.49)
104.195 -0.210 -4.504 -2.506 1.374 -2.612 -0.878 Pass
(1.50)
(0.9Ls) 116.761 -0.623 -4.059 -1.520 0.802 -1.831 -1.228 Pass
(2.14)
117.304 -0.640 -4.040 -1.470 0.774 -1.790 -1.246 Pass
(2.19)
(H) 125.359 -0.891 -3.765 -0.666 0.325 -1.112 -1.557 Pass
(2.52)
126.580 -0.929 -3.724 -0.533 0.252 -0.997 -1.610 Pass
(2.44)
(PSXFR) 127.413 -0.954 -3.696 -0.440 0.202 -0.917 -1.646 Pass
(2.38)
(1.0Ls) 129.734 -0.232 -0.819 -0.175 0.057 -0.291 -0.352 Pass
(10+)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
 Positive Moment Capacity for Strength I Limit State for 
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Final with Live Load Stage (Bridge Site 3) [5.7]
(0.0Ls) 0.000 0.00 1624.76 0.00 Pass
(f)
Pass
(f)
0.326 96.24 2375.71 128.00 Pass
(10+)
Pass
(10+)
(FoS) 0.542 159.67 2850.58 212.37 Pass
(10+)
Pass
(10+)
(PSXFR) 2.323 674.88 6336.11 897.59 Pass
(7.06)
Pass
(9.39)
2.326 675.82 6337.25 898.84 Pass
(7.05)
Pass
(9.38)
2.875 831.63 6527.42 1106.06 Pass
(5.90)
Pass
(7.85)
3.156 910.80 6623.95 1211.36 Pass
(5.47)
Pass
(7.27)
3.826 1098.08 6852.49 1460.45 Pass
(4.69)
Pass
(6.24)
(CS) 4.096 1173.00 6944.36 1560.09 Pass
(4.45)
Pass
(5.92)
(H) 4.375 1249.99 7038.77 1662.49 Pass
(4.23)
Pass
(5.63)
5.750 1624.15 7497.21 2160.12 Pass
(3.47)
Pass
(4.62)
5.826 1644.54 7522.18 2187.24 Pass
(3.44)
Pass
(4.57)
(1.5H) 6.292 1769.09 7674.61 2352.89 Pass
(3.26)
Pass
(4.34)
12.432 3315.09 8970.86 4409.07 Pass
(2.03)
Pass
(2.71)
(0.1Ls) 12.973 3442.95 8985.21 4579.12 Pass
(1.96)
Pass
(2.61)
16.826 4312.21 9088.71 5735.24 Pass
(1.58)
Pass
(2.11)
25.541 6020.09 9330.49 7087.43 Pass
(1.32)
Pass
(1.55)
(0.2Ls) 25.947 6090.94 9341.94 7093.88 Pass
(1.32)
Pass
(1.53)
38.650 7914.41 9704.17 7337.90 Pass
(1.32)
Pass
(1.23)
(0.3Ls) 38.920 7944.97 9711.91 7343.87 Pass
(1.32)
Pass
(1.22)
51.759 9033.31 10077.01 7653.40 Pass
(1.32)
Pass
(1.12)
(0.4Ls) 51.894 9040.81 10080.80 7656.85 Pass
(1.32)
Pass
(1.12)
(HP) 58.381 9300.50 10261.63 7825.83 Pass
(1.31)
Pass
(1.10)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
58.386 9300.62 10261.59 7825.81 Pass
(1.31)
Pass
(1.10)
(0.5Ls) 64.868 9362.61 10209.31 7807.88 Pass
(1.31)
Pass
(1.09)
71.350 9280.12 10153.37 7795.30 Pass
(1.30)
Pass
(1.09)
(HP) 71.354 9279.98 10153.33 7795.30 Pass
(1.30)
Pass
(1.09)
(0.6Ls) 77.840 9001.03 9866.16 7597.18 Pass
(1.30)
Pass
(1.10)
77.977 8993.06 9860.11 7593.07 Pass
(1.30)
Pass
(1.10)
(0.7Ls) 90.814 7874.79 9294.94 7224.66 Pass
(1.29)
Pass
(1.18)
91.086 7843.59 9283.14 7217.33 Pass
(1.29)
Pass
(1.18)
(0.8Ls) 103.787 6009.43 8747.71 6903.95 Pass
(1.27)
Pass
(1.46)
104.195 5938.39 8731.19 6894.94 Pass
(1.27)
Pass
(1.47)
112.910 4239.78 8391.21 5638.91 Pass
(1.49)
Pass
(1.98)
(0.9Ls) 116.761 3380.35 8250.09 4495.86 Pass
(1.84)
Pass
(2.44)
117.304 3253.79 8230.68 4327.53 Pass
(1.90)
Pass
(2.53)
(1.5H) 123.442 1732.30 7065.18 2303.96 Pass
(3.07)
Pass
(4.08)
123.910 1609.66 6927.09 2140.84 Pass
(3.24)
Pass
(4.30)
123.984 1590.02 6904.92 2114.73 Pass
(3.27)
Pass
(4.34)
(H) 125.359 1223.04 6490.28 1626.64 Pass
(3.99)
Pass
(5.31)
(CS) 125.629 1149.95 6408.06 1529.44 Pass
(4.19)
Pass
(5.57)
125.910 1073.76 6322.22 1428.10 Pass
(4.43)
Pass
(5.89)
126.580 890.31 6115.21 1184.11 Pass
(5.16)
Pass
(6.87)
126.859 813.18 6028.22 1081.54 Pass
(5.57)
Pass
(7.41)
(PSXFR) 127.413 659.36 5854.83 876.95 Pass
(6.68)
Pass
(8.88)
(FoS) 129.192 155.98 2718.38 207.45 Pass
(10+)
Pass
(10+)
129.410 93.59 2295.49 124.47 Pass
(10+)
Pass
(10+)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Shear
(1.0Ls) 129.734 0.00 1601.43 0.00 Pass
(f)
Pass
(f)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
Ultimate Shears for Strength I Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.096 Yes Yes 284.32 414.21 Pass
(1.46)
(H) 4.375 Yes Yes 283.23 413.18 Pass
(1.46)
5.826 Yes Yes 277.60 335.73 Pass
(1.21)
(1.5H) 6.292 Yes Yes 275.80 334.49 Pass
(1.21)
12.432 Yes Yes 252.16 316.61 Pass
(1.26)
(0.1Ls) 12.973 Yes Yes 250.09 313.80 Pass
(1.25)
16.826 Yes Yes 235.39 257.12 Pass
(1.09)
25.541 Yes Yes 202.50 240.51 Pass
(1.19)
(0.2Ls) 25.947 Yes Yes 200.98 240.00 Pass
(1.19)
38.650 Yes Yes 153.92 226.63 Pass
(1.47)
(0.3Ls) 38.920 Yes Yes 152.93 224.92 Pass
(1.47)
51.759 Yes Yes 106.45 190.66 Pass
(1.79)
(0.4Ls) 51.894 Yes Yes 105.97 190.59 Pass
(1.80)
(HP) 58.381 Yes Yes 82.92 192.45 Pass
(2.32)
(0.5Ls) 64.868 Yes Yes 63.37 169.80 Pass
(2.68)
(HP) 71.354 Yes Yes 86.02 192.99 Pass
(2.24)
(0.6Ls) 77.840 Yes Yes 108.79 192.35 Pass
(1.77)
77.977 Yes Yes 109.27 192.44 Pass
(1.76)
(0.7Ls) 90.814 Yes Yes 154.67 229.93 Pass
(1.49)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
91.086 Yes Yes 155.64 230.02 Pass
(1.48)
(0.8Ls) 103.787 Yes Yes 200.84 241.85 Pass
(1.20)
104.195 Yes Yes 202.29 242.40 Pass
(1.20)
112.910 Yes Yes 233.39 259.24 Pass
(1.11)
(0.9Ls) 116.761 Yes Yes 247.14 316.55 Pass
(1.28)
117.304 Yes Yes 249.07 318.94 Pass
(1.28)
(1.5H) 123.442 Yes Yes 270.97 340.85 Pass
(1.26)
123.910 Yes Yes 272.63 341.99 Pass
(1.25)
(H) 125.359 Yes Yes 277.80 419.80 Pass
(1.51)
(CS) 125.629 Yes Yes 278.76 420.82 Pass
(1.51)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
Ultimate Shears for Strength II Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.096 Yes Yes 230.26 421.17 Pass
(1.83)
(H) 4.375 Yes Yes 229.32 421.29 Pass
(1.84)
5.826 Yes Yes 224.48 344.94 Pass
(1.54)
(1.5H) 6.292 Yes Yes 222.93 344.00 Pass
(1.54)
12.432 Yes Yes 202.58 329.32 Pass
(1.63)
(0.1Ls) 12.973 Yes Yes 200.79 327.07 Pass
(1.63)
16.826 Yes Yes 188.13 270.61 Pass
(1.44)
25.541 Yes Yes 159.77 255.74 Pass
(1.60)
(0.2Ls) 25.947 Yes Yes 158.46 255.25 Pass
(1.61)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
Horizontal Interface Shears/Length for Strength I Limit State [5.8.4]
38.650 Yes Yes 117.82 245.71 Pass
(2.09)
(0.3Ls) 38.920 Yes Yes 116.96 245.65 Pass
(2.10)
51.759 No Yes 76.74 247.14 Pass
(3.22)
(0.4Ls) 51.894 No Yes 76.32 247.20 Pass
(3.24)
(HP) 58.381 No Yes 56.34 250.90 Pass
(4.45)
(0.5Ls) 64.868 No Yes 39.82 230.58 Pass
(5.79)
(HP) 71.354 No Yes 59.44 251.06 Pass
(4.22)
(0.6Ls) 77.840 Yes Yes 79.15 247.70 Pass
(3.13)
77.977 Yes Yes 79.56 247.65 Pass
(3.11)
(0.7Ls) 90.814 Yes Yes 118.70 247.10 Pass
(2.08)
91.086 Yes Yes 119.53 247.18 Pass
(2.07)
(0.8Ls) 103.787 Yes Yes 158.32 257.33 Pass
(1.63)
104.195 Yes Yes 159.57 257.85 Pass
(1.62)
112.910 Yes Yes 186.13 272.95 Pass
(1.47)
(0.9Ls) 116.761 Yes Yes 197.84 330.02 Pass
(1.67)
117.304 Yes Yes 199.49 331.83 Pass
(1.66)
(1.5H) 123.442 Yes Yes 218.10 349.39 Pass
(1.60)
123.910 Yes Yes 219.51 349.21 Pass
(1.59)
(H) 125.359 Yes Yes 223.89 422.30 Pass
(1.89)
(CS) 125.629 Yes Yes 224.71 422.17 Pass
(1.88)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
(CS) 4.096 8.000 24.000 Pass 0.600 0.280 Pass 93.891 117.282 Pass
(1.25)
(H) 4.375 8.000 24.000 Pass 0.600 0.280 Pass 93.440 117.282 Pass
(1.26)
5.826 12.000 24.000 Pass 0.400 0.280 Pass 91.108 106.482 Pass
(1.17)
(1.5H) 6.292 12.000 24.000 Pass 0.400 0.280 Pass 90.366 106.482 Pass
(1.18)
12.432 12.000 24.000 Pass 0.400 0.280 Pass 80.849 106.482 Pass
(1.32)
(0.1Ls) 12.973 12.000 24.000 Pass 0.400 0.280 Pass 80.033 106.482 Pass
(1.33)
16.826 18.000 24.000 Pass 0.267 0.259 Pass 74.333 99.282 Pass
(1.34)
25.541 18.000 24.000 Pass 0.267 N/A N/A 62.086 99.282 Pass
(1.60)
(0.2Ls) 25.947 18.000 24.000 Pass 0.267 N/A N/A 61.536 99.282 Pass
(1.61)
38.650 18.000 24.000 Pass 0.267 N/A N/A 45.214 99.282 Pass
(2.20)
(0.3Ls) 38.920 18.000 24.000 Pass 0.267 N/A N/A 44.885 99.282 Pass
(2.21)
51.759 18.000 24.000 Pass 0.267 N/A N/A 30.012 99.282 Pass
(3.31)
(0.4Ls) 51.894 18.000 24.000 Pass 0.267 N/A N/A 29.864 99.282 Pass
(3.32)
(HP) 58.381 18.000 24.000 Pass 0.267 N/A N/A 22.911 99.282 Pass
(4.33)
(0.5Ls) 64.868 18.000 24.000 Pass 0.267 N/A N/A 17.511 99.282 Pass
(5.67)
(HP) 71.354 18.000 24.000 Pass 0.267 N/A N/A 23.768 99.282 Pass
(4.18)
(0.6Ls) 77.840 18.000 24.000 Pass 0.267 N/A N/A 30.660 99.282 Pass
(3.24)
77.977 18.000 24.000 Pass 0.267 N/A N/A 30.808 99.282 Pass
(3.22)
(0.7Ls) 90.814 18.000 24.000 Pass 0.267 N/A N/A 45.395 99.282 Pass
(2.19)
91.086 18.000 24.000 Pass 0.267 N/A N/A 45.718 99.282 Pass
(2.17)
(0.8Ls) 103.787 18.000 24.000 Pass 0.267 N/A N/A 61.494 99.282 Pass
(1.61)
104.195 18.000 24.000 Pass 0.267 N/A N/A 62.023 99.282 Pass
(1.60)
112.910 18.000 24.000 Pass 0.267 0.243 Pass 73.701 99.282 Pass
(1.35)
(0.9Ls) 116.761 12.000 24.000 Pass 0.400 0.280 Pass 79.089 106.482 Pass
(1.35)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Horizontal Interface Shears/Length for Strength II Limit State [5.8.4]
117.304 12.000 24.000 Pass 0.400 0.280 Pass 79.860 106.482 Pass
(1.33)
(1.5H) 123.442 12.000 24.000 Pass 0.400 0.280 Pass 88.782 106.482 Pass
(1.20)
123.910 12.000 24.000 Pass 0.400 0.280 Pass 89.477 106.482 Pass
(1.19)
(H) 125.359 8.000 24.000 Pass 0.600 0.280 Pass 91.647 117.282 Pass
(1.28)
(CS) 125.629 8.000 24.000 Pass 0.600 0.280 Pass 92.054 117.282 Pass
(1.27)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(CS) 4.096 8.000 24.000 Pass 0.600 0.280 Pass 76.038 117.282 Pass
(1.54)
(H) 4.375 8.000 24.000 Pass 0.600 0.280 Pass 75.654 117.282 Pass
(1.55)
5.826 12.000 24.000 Pass 0.400 0.243 Pass 73.673 106.482 Pass
(1.45)
(1.5H) 6.292 12.000 24.000 Pass 0.400 0.227 Pass 73.042 106.482 Pass
(1.46)
12.432 12.000 24.000 Pass 0.400 N/A N/A 64.952 106.482 Pass
(1.64)
(0.1Ls) 12.973 12.000 24.000 Pass 0.400 N/A N/A 64.258 106.482 Pass
(1.66)
16.826 18.000 24.000 Pass 0.267 N/A N/A 59.410 99.282 Pass
(1.67)
25.541 18.000 24.000 Pass 0.267 N/A N/A 48.986 99.282 Pass
(2.03)
(0.2Ls) 25.947 18.000 24.000 Pass 0.267 N/A N/A 48.518 99.282 Pass
(2.05)
38.650 18.000 24.000 Pass 0.267 N/A N/A 34.609 99.282 Pass
(2.87)
(0.3Ls) 38.920 18.000 24.000 Pass 0.267 N/A N/A 34.328 99.282 Pass
(2.89)
51.759 18.000 24.000 Pass 0.267 N/A N/A 21.635 99.282 Pass
(4.59)
(0.4Ls) 51.894 18.000 24.000 Pass 0.267 N/A N/A 21.508 99.282 Pass
(4.62)
(HP) 58.381 18.000 24.000 Pass 0.267 N/A N/A 15.568 99.282 Pass
(6.38)
(0.5Ls) 64.868 18.000 24.000 Pass 0.267 N/A N/A 11.002 99.282 Pass
(9.02)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
Page 24 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Longitudinal Reinforcement for Shear Check - Strength I [5.8.3.5]
(HP) 71.354 18.000 24.000 Pass 0.267 N/A N/A 16.425 99.282 Pass
(6.04)
(0.6Ls) 77.840 18.000 24.000 Pass 0.267 N/A N/A 22.304 99.282 Pass
(4.45)
77.977 18.000 24.000 Pass 0.267 N/A N/A 22.431 99.282 Pass
(4.43)
(0.7Ls) 90.814 18.000 24.000 Pass 0.267 N/A N/A 34.839 99.282 Pass
(2.85)
91.086 18.000 24.000 Pass 0.267 N/A N/A 35.113 99.282 Pass
(2.83)
(0.8Ls) 103.787 18.000 24.000 Pass 0.267 N/A N/A 48.476 99.282 Pass
(2.05)
104.195 18.000 24.000 Pass 0.267 N/A N/A 48.924 99.282 Pass
(2.03)
112.910 18.000 24.000 Pass 0.267 N/A N/A 58.778 99.282 Pass
(1.69)
(0.9Ls) 116.761 12.000 24.000 Pass 0.400 N/A N/A 63.314 106.482 Pass
(1.68)
117.304 12.000 24.000 Pass 0.400 N/A N/A 63.963 106.482 Pass
(1.66)
(1.5H) 123.442 12.000 24.000 Pass 0.400 0.188 Pass 71.459 106.482 Pass
(1.49)
123.910 12.000 24.000 Pass 0.400 0.202 Pass 72.042 106.482 Pass
(1.48)
(H) 125.359 8.000 24.000 Pass 0.600 0.247 Pass 73.862 117.282 Pass
(1.59)
(CS) 125.629 8.000 24.000 Pass 0.600 0.256 Pass 74.203 117.282 Pass
(1.58)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(FoS) 0.542 623.53 330.17 5.8.3.5-2 Pass
(1.89)
(PSXFR) 2.323 1456.71 330.17 5.8.3.5-2 Pass
(4.41)
2.326 1456.98 330.17 5.8.3.5-2 Pass
(4.41)
3.156 1600.52 330.17 5.8.3.5-2 Pass
(4.85)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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3.826 1656.99 330.17 5.8.3.5-2 Pass
(5.02)
(CS) 4.096 1679.62 330.17 5.8.3.5-2 Pass
(5.09)
(H) 4.375 1702.91 679.31 5.8.3.5-1 Pass
(2.51)
5.826 1822.95 853.77 5.8.3.5-1 Pass
(2.14)
(1.5H) 6.292 1861.17 884.38 5.8.3.5-1 Pass
(2.10)
12.432 2287.25 1277.85 5.8.3.5-1 Pass
(1.79)
(0.1Ls) 12.973 2393.12 1328.02 5.8.3.5-1 Pass
(1.80)
16.826 2405.92 1587.64 5.8.3.5-1 Pass
(1.52)
25.541 2641.24 2037.13 5.8.3.5-1 Pass
(1.30)
(0.2Ls) 25.947 2642.28 2053.20 5.8.3.5-1 Pass
(1.29)
38.650 2987.80 2517.58 5.8.3.5-1 Pass
(1.19)
(0.3Ls) 38.920 2988.25 2522.73 5.8.3.5-1 Pass
(1.18)
51.759 3002.74 2662.11 5.8.3.5-1 Pass
(1.13)
(0.4Ls) 51.894 3002.83 2662.43 5.8.3.5-1 Pass
(1.13)
(HP) 58.381 3005.59 2650.09 5.8.3.5-1 Pass
(1.13)
(0.5Ls) 64.868 2996.80 2684.83 5.8.3.5-1 Pass
(1.12)
(HP) 71.354 2986.82 2647.59 5.8.3.5-1 Pass
(1.13)
(0.6Ls) 77.840 2964.15 2654.85 5.8.3.5-1 Pass
(1.12)
77.977 2963.63 2654.38 5.8.3.5-1 Pass
(1.12)
(0.7Ls) 90.814 2906.42 2500.73 5.8.3.5-1 Pass
(1.16)
91.086 2905.03 2495.03 5.8.3.5-1 Pass
(1.16)
(0.8Ls) 103.787 2529.30 2023.39 5.8.3.5-1 Pass
(1.25)
104.195 2527.04 2007.01 5.8.3.5-1 Pass
(1.26)
112.910 2278.08 1558.24 5.8.3.5-1 Pass
(1.46)
(0.9Ls) 116.761 2256.27 1298.86 5.8.3.5-1 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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Longitudinal Reinforcement for Shear Check - Strength II [5.8.3.5]
(1.74)
117.304 2155.18 1250.49 5.8.3.5-1 Pass
(1.72)
(1.5H) 123.442 1765.80 863.10 5.8.3.5-1 Pass
(2.05)
123.910 1730.35 832.82 5.8.3.5-1 Pass
(2.08)
(H) 125.359 1617.47 659.12 5.8.3.5-1 Pass
(2.45)
(CS) 125.629 1595.99 318.16 5.8.3.5-2 Pass
(5.02)
125.910 1573.55 318.16 5.8.3.5-2 Pass
(4.95)
126.580 1519.42 318.16 5.8.3.5-2 Pass
(4.78)
(PSXFR) 127.413 1382.07 318.16 5.8.3.5-2 Pass
(4.34)
(FoS) 129.192 597.56 318.16 5.8.3.5-2 Pass
(1.88)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
(FoS) 0.542 623.53 215.72 5.8.3.5-2 Pass
(2.89)
(PSXFR) 2.323 1456.71 215.72 5.8.3.5-2 Pass
(6.75)
2.326 1456.98 215.72 5.8.3.5-2 Pass
(6.75)
3.156 1600.52 215.72 5.8.3.5-2 Pass
(7.42)
3.826 1656.99 215.72 5.8.3.5-2 Pass
(7.68)
(CS) 4.096 1679.62 215.72 5.8.3.5-2 Pass
(7.79)
(H) 4.375 1702.91 500.25 5.8.3.5-1 Pass
(3.40)
5.826 1822.95 657.37 5.8.3.5-1 Pass
(2.77)
(1.5H) 6.292 1861.17 682.23 5.8.3.5-1 Pass
(2.73)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Page 27 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
12.432 2287.25 1002.11 5.8.3.5-1 Pass
(2.28)
(0.1Ls) 12.973 2393.12 1043.21 5.8.3.5-1 Pass
(2.29)
16.826 2405.92 1264.28 5.8.3.5-1 Pass
(1.90)
25.541 2641.24 1629.29 5.8.3.5-1 Pass
(1.62)
(0.2Ls) 25.947 2642.28 1642.31 5.8.3.5-1 Pass
(1.61)
38.650 2987.80 2018.61 5.8.3.5-1 Pass
(1.48)
(0.3Ls) 38.920 2988.25 2022.92 5.8.3.5-1 Pass
(1.48)
51.759 3002.74 2146.59 5.8.3.5-1 Pass
(1.40)
(0.4Ls) 51.894 3002.83 2147.18 5.8.3.5-1 Pass
(1.40)
(HP) 58.381 3005.59 2151.49 5.8.3.5-1 Pass
(1.40)
(0.5Ls) 64.868 2996.80 2189.41 5.8.3.5-1 Pass
(1.37)
(HP) 71.354 2986.82 2148.50 5.8.3.5-1 Pass
(1.39)
(0.6Ls) 77.840 2964.15 2137.55 5.8.3.5-1 Pass
(1.39)
77.977 2963.63 2136.81 5.8.3.5-1 Pass
(1.39)
(0.7Ls) 90.814 2906.42 2001.37 5.8.3.5-1 Pass
(1.45)
91.086 2905.03 1996.74 5.8.3.5-1 Pass
(1.45)
(0.8Ls) 103.787 2529.30 1613.43 5.8.3.5-1 Pass
(1.57)
104.195 2527.04 1600.13 5.8.3.5-1 Pass
(1.58)
112.910 2278.08 1235.54 5.8.3.5-1 Pass
(1.84)
(0.9Ls) 116.761 2256.27 1014.68 5.8.3.5-1 Pass
(2.22)
117.304 2155.18 975.18 5.8.3.5-1 Pass
(2.21)
(1.5H) 123.442 1765.80 660.54 5.8.3.5-1 Pass
(2.67)
123.910 1730.35 635.95 5.8.3.5-1 Pass
(2.72)
(H) 125.359 1617.47 479.84 5.8.3.5-1 Pass
(3.37)
(CS) 125.629 1595.99 203.35 5.8.3.5-2 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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(7.85)
125.910 1573.55 203.35 5.8.3.5-2 Pass
(7.74)
126.580 1519.42 203.35 5.8.3.5-2 Pass
(7.47)
(PSXFR) 127.413 1382.07 203.35 5.8.3.5-2 Pass
(6.80)
(FoS) 129.192 597.56 203.35 5.8.3.5-2 Pass
(2.94)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Stirrup Detailing Check [5.8.2.5, 5.8.2.7, 5.10.3.1.2]
(0.0Ls) 0.000 #4 3.000 24.000 2.495 1.600 0.138 Pass
0.326 #4 4.000 24.000 2.495 1.200 0.138 Pass
(FoS) 0.542 #4 4.000 24.000 2.495 1.200 0.138 Pass
(PSXFR) 2.323 #4 4.000 24.000 2.495 1.200 0.138 Pass
2.326 #4 6.000 24.000 2.495 0.800 0.138 Pass
3.156 #4 6.000 24.000 2.495 0.800 0.138 Pass
3.826 #4 8.000 24.000 2.495 0.600 0.138 Pass
(CS) 4.096 #4 8.000 24.000 2.495 0.600 0.138 Pass
(H) 4.375 #4 8.000 24.000 2.495 0.600 0.138 Pass
5.826 #4 12.000 24.000 2.495 0.400 0.138 Pass
(1.5H) 6.292 #4 12.000 24.000 2.495 0.400 0.138 Pass
12.432 #4 12.000 24.000 2.495 0.400 0.138 Pass
(0.1Ls) 12.973 #4 12.000 24.000 2.495 0.400 0.138 Pass
16.826 #4 18.000 24.000 2.495 0.267 0.138 Pass
25.541 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.2Ls) 25.947 #4 18.000 24.000 2.495 0.267 0.138 Pass
38.650 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.3Ls) 38.920 #4 18.000 24.000 2.495 0.267 0.138 Pass
51.759 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.4Ls) 51.894 #4 18.000 24.000 2.495 0.267 0.138 Pass
(HP) 58.381 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.5Ls) 64.868 #4 18.000 24.000 2.495 0.267 0.138 Pass
(HP) 71.354 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.6Ls) 77.840 #4 18.000 24.000 2.495 0.267 0.138 Pass
77.977 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.7Ls) 90.814 #4 18.000 24.000 2.495 0.267 0.138 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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91.086 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.8Ls) 103.787 #4 18.000 24.000 2.495 0.267 0.138 Pass
104.195 #4 18.000 24.000 2.495 0.267 0.138 Pass
112.910 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.9Ls) 116.761 #4 12.000 24.000 2.495 0.400 0.138 Pass
117.304 #4 12.000 24.000 2.495 0.400 0.138 Pass
(1.5H) 123.442 #4 12.000 24.000 2.495 0.400 0.138 Pass
123.910 #4 12.000 24.000 2.495 0.400 0.138 Pass
(H) 125.359 #4 8.000 24.000 2.495 0.600 0.138 Pass
(CS) 125.629 #4 8.000 24.000 2.495 0.600 0.138 Pass
125.910 #4 8.000 24.000 2.495 0.600 0.138 Pass
126.580 #4 6.000 24.000 2.495 0.800 0.138 Pass
(PSXFR) 127.413 #4 4.000 24.000 2.495 1.200 0.138 Pass
(FoS) 129.192 #4 4.000 24.000 2.495 1.200 0.138 Pass
129.410 #4 4.000 24.000 2.495 1.200 0.138 Pass
(1.0Ls) 129.734 #4 3.000 24.000 2.495 1.600 0.138 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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TxDOT Summary Report (Long Form)
For
Span 1 Girder D
January 31, 2015 5:19:10 pm
PGSuper
Copyright  2015, WSDOT, All Rights Reserved
Version 2.7.3 - Built on Jul 23 2013
Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
File \\psf\Dropbox\Projecte\Paloma\Documento 1. Memoria y anejos\05. Estructuras\Aux Files\Bridge 54 SB.pgs
Page 1 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Trans. Reinforcement data for Span 1, Girder D does not match Girder Library entry Tx46 (5.5 HDP)
Long. Reinforcement data for Span 1, Girder D does not match Girder Library entry Tx46 (5.5 HDP)
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
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Specification Check Summary
The Specification Check Was Not Successful
Horizontal Interface Shears/Length check failed for Strength I Limit State [5.8.4].
Girder Summary
Note: A Non-Standard Strand Fill Was Used For Span 1 Girder D
NOTE: Stresses show in the above table reflect the following sign convention:
Compressive Stress is positive. Tensile Stress is negative
TxDOT Girder Schedule
Span 1
Girder D
Girder Type Tx46 (5.5 HDP)
Prestressing Strands Total
NO. (Nh + Ns) 54
Size 0.600 in Dia.
Strength Grade 270 Low Relaxation
Eccentricity @ CL 13.604 in
Eccentricity @ End 5.604 in
Prestressing Strands Depressed
NO. (# of Harped Strands) 18
Yb of Topmost Depressed Strand(s) @ End 42.500 in
Concrete
Release Strength f'ci 7.000 KSI
Minimum 28 day compressive strength f'c 9.600 KSI
Optional Design
Design Load Compressive Stress (Top CL) 6.544 KSI
Design Load Tensile Stress (Bottom CL) -5.918 KSI
Required minimum ultimate moment capacity 8986.57 kip-ft
Live Load Distribution Factor for Moment (Strength and Service Limit States) 0.66727
Live Load Distribution Factor for Shear (Strength and Service Limit States) 0.68581
Live Load Distribution Factor for Moment (Fatigue Limit States) 0.60108
Non-Standard Strand Pattern for 
Span 1 Girder D
2.5 ABCDEFG (14)
4.5 ABCDEFG (14)
6.5 ABCDEFG (14)
8.5 A (2)
10.5 A (2)
Row
(in)
Strands
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Loading Details
Uniform Loads Applied Along the Entire Girder
Distribution of Uniform Barrier, Sidewalk, and Pedestrian Loads to Girder
12.5 A (2)
14.5 A (2)
16.5 A (2)
18.5 A (2)
Row
(in)
Strands
Girder Line Geometry
Girder Type Tx46 (5.5 HDP)
Span Length, CL Bearing to CL Bearing 129.403 ft
Girder Length 130.755 ft
Number of Girders 23
Girder Spacing Datum Start of Span Measured at and along the centerline pier
Left Girder Spacing Start of Span 6.325 ft
Right Girder Spacing Start of Span 6.325 ft
Girder Spacing Datum End of Span Measured at and along the centerline pier
Left Girder Spacing End of Span 4.054 ft
Right Girder Spacing End of Span 4.054 ft
Slab Thickness for Design 8.000 in
Slab Thickness for Construction 8.000 in
Slab Offset at Start ("A" Dimension) 10.250 in
Slab Offset at End ("A" Dimension) 10.250 in
Overlay 25.000 PSF
Left Traffic Barrier SSTR
Right Traffic Barrier SSTR
Traffic Barrier Weight (per girder) 0.000 kip/ft
Connection type at Pier 1 I Girders CIP INT BENT
Connection type at Pier 2 I Girders CIP INT BENT
Girder 0.793
Load Type w
(kip/ft)
Left Ext. Barrier 0.376 0.000 0.000
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
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Slab Load Applied Between Bearings
Slab Load is approximated with Linear Load Segments applied along the length of the girder
Haunch weight includes effects of roadway geometry but does not include a reduction for camber
Right Ext. Barrier 0.376 0.000 0.000
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
0.000 0.195 0.312 0.201 0.708
0.328 0.195 0.311 0.201 0.707
0.542 0.194 0.311 0.202 0.707
2.325 0.193 0.310 0.204 0.706
2.328 0.193 0.310 0.204 0.706
2.875 0.192 0.309 0.204 0.706
3.158 0.192 0.309 0.205 0.706
3.828 0.192 0.308 0.205 0.705
4.102 0.191 0.308 0.206 0.705
4.375 0.191 0.308 0.206 0.705
5.750 0.190 0.307 0.208 0.705
5.828 0.190 0.307 0.208 0.705
6.292 0.190 0.306 0.209 0.704
12.400 0.184 0.301 0.218 0.703
12.940 0.184 0.301 0.219 0.703
13.828 0.183 0.300 0.220 0.703
25.476 0.173 0.290 0.242 0.705
25.881 0.173 0.289 0.243 0.705
38.551 0.162 0.279 0.267 0.707
38.821 0.162 0.278 0.267 0.707
51.627 0.151 0.267 0.289 0.708
51.761 0.151 0.267 0.290 0.708
58.232 0.145 0.262 0.297 0.704
58.237 0.145 0.262 0.297 0.704
64.702 0.140 0.256 0.302 0.698
71.167 0.134 0.251 0.304 0.689
71.172 0.134 0.251 0.304 0.689
77.642 0.128 0.245 0.303 0.677
77.778 0.128 0.245 0.303 0.677
90.582 0.117 0.234 0.294 0.645
90.853 0.117 0.234 0.293 0.644
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
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Overlay
103.522 0.106 0.223 0.274 0.603
103.929 0.106 0.223 0.273 0.601
115.576 0.096 0.213 0.245 0.554
116.463 0.095 0.212 0.243 0.550
117.004 0.095 0.211 0.241 0.547
123.111 0.090 0.206 0.223 0.518
123.576 0.089 0.206 0.221 0.516
123.653 0.089 0.206 0.221 0.516
125.028 0.088 0.205 0.216 0.509
125.292 0.088 0.204 0.215 0.508
125.576 0.087 0.204 0.214 0.506
126.246 0.087 0.204 0.212 0.503
126.528 0.087 0.203 0.211 0.501
127.080 0.086 0.203 0.209 0.498
128.861 0.085 0.201 0.203 0.489
129.076 0.084 0.201 0.202 0.488
129.403 0.084 0.201 0.201 0.486
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
0.000 0.328 140.318 140.191 0.153 0.152
0.328 0.542 140.191 140.108 0.152 0.152
0.542 2.325 140.108 139.417 0.152 0.152
2.325 2.328 139.417 139.416 0.152 0.152
2.328 2.875 139.416 139.204 0.152 0.151
2.875 3.158 139.204 139.094 0.151 0.151
3.158 3.828 139.094 138.835 0.151 0.151
3.828 4.102 138.835 138.728 0.151 0.151
4.102 4.375 138.728 138.623 0.151 0.151
4.375 5.750 138.623 138.090 0.151 0.150
5.750 5.828 138.090 138.060 0.150 0.150
5.828 6.292 138.060 137.880 0.150 0.150
6.292 12.400 137.880 135.513 0.150 0.147
12.400 12.940 135.513 135.303 0.147 0.147
12.940 13.828 135.303 134.959 0.147 0.147
13.828 25.476 134.959 130.446 0.147 0.142
25.476 25.881 130.446 130.289 0.142 0.142
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Overlay load is distributed uniformly among all girders per LRFD 4.6.2.2.1
Wcc is the curb to curb width
Live Load Details
Live Loads used for Design
The following live loads were applied to the design (Service and Strength I) limit states:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User-defined vehicular live load: HL93-TRUCK
25.881 38.551 130.289 125.379 0.142 0.136
38.551 38.821 125.379 125.274 0.136 0.136
38.821 51.627 125.274 120.311 0.136 0.131
51.627 51.761 120.311 120.259 0.131 0.131
51.761 58.232 120.259 117.752 0.131 0.128
58.232 58.237 117.752 117.750 0.128 0.128
58.237 64.702 117.750 115.244 0.128 0.125
64.702 71.167 115.244 112.739 0.125 0.123
71.167 71.172 112.739 112.737 0.123 0.123
71.172 77.642 112.737 110.230 0.123 0.120
77.642 77.778 110.230 110.177 0.120 0.120
77.778 90.582 110.177 105.215 0.120 0.114
90.582 90.853 105.215 105.110 0.114 0.114
90.853 103.522 105.110 100.200 0.114 0.109
103.522 103.929 100.200 100.043 0.109 0.109
103.929 115.576 100.043 95.529 0.109 0.104
115.576 116.463 95.529 95.186 0.104 0.103
116.463 117.004 95.186 94.976 0.103 0.103
117.004 123.111 94.976 92.609 0.103 0.101
123.111 123.576 92.609 92.429 0.101 0.100
123.576 123.653 92.429 92.399 0.100 0.100
123.653 125.028 92.399 91.866 0.100 0.100
125.028 125.292 91.866 91.764 0.100 0.100
125.292 125.576 91.764 91.654 0.100 0.100
125.576 126.246 91.654 91.394 0.100 0.099
126.246 126.528 91.394 91.285 0.099 0.099
126.528 127.080 91.285 91.071 0.099 0.099
127.080 128.861 91.071 90.381 0.099 0.098
128.861 129.076 90.381 90.298 0.098 0.098
129.076 129.403 90.298 90.171 0.098 0.098
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Configuration: Truck applied only (no lane)
Usage: Use for all actions at all locations
Live Loads Used for Fatigue Limit States
The following live loads were applied to the Fatigue I limit state:
AASHTO LRFD 3.6.1.4: Fatigue Vehicular Live Load
Live Loads Used for Design Permit Limit State
The following live loads were applied to the design permit (Strength II) limit state:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User Defined Loads
Locations are measured from left support.
Point loads were not defined for this girder
Distributed loads were not defined for this girder
Moment loads were not defined for this girder
Camber and Deflections
1 8.00
2 32.00 14.000
3 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
Camber and Deflection for Span 1 Girder D
Estimated camber at 40 days, D 3.398 in 0.283 ft
Estimated camber at 120 days, D 4.126 in 0.344 ft
Deflection (Prestressing) 7.877 in 0.656 ft
Deflection (Girder) -5.239 in -0.437 ft
Deflection (Slab and Diaphragms) -3.019 in -0.252 ft
Deflection (Traffic Barrier) 0.000 in 0.000 ft
Deflection (Overlay) -0.350 in -0.029 ft
Deflection (User Defined DC) 0.000 in 0.000 ft
Deflection (User Defined DW) 0.000 in 0.000 ft
Screed Camber, C 3.019 in 0.252 ft
Excess Camber (Based on Design Camber) 1.107 in 0.092 ft
Live Load Deflection (HL93 - Per Lane) -4.985 in -0.415 ft
Optional Live Load Deflection (LRFD 3.6.1.3.2) -1.005 in -0.084 ft
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Prestress Force and Strand Stresses
Stress Checks
Specification = AASHTO LRFD Bridge Design Specifications - US Units
Stress Check for Service I for Casting Yard Stage (At Release) [5.9.4.1.2]
For temporary stresses before losses in pretensioned components
Allowable tensile stress = 0.0948f'ci but not more than 0.200 KSI = 0.200 KSI
Allowable tensile stress = 0.2400f'ci = 0.635 KSI if bonded reinforcement sufficient to resist the tensile force in the concrete is 
provided.
Allowable compressive stress = -0.6f'ci = -4.200 KSI
f'ci required to satisfy this stress check = 6.596 KSI
Slab Offset ("A" Dimension)
10.250 8.000 Excessive The haunch depth in the middle of the girder exceeds the depth at the ends by 1.652 in. 
Check stirrup lengths to ensure they engage the deck in all locations.
Minimum
Provided
(in)
Required
(in)
Status Notes
Effective Prestress at Mid-Span
At Jacking 2372.90 0.000 202.500
Before Prestress Transfer 2372.90 0.000 202.500
After Prestress Transfer 2136.90 20.139 182.361
At Lifting 2136.90 20.139 182.361
At Shipping 2058.70 26.813 175.687
After Deck Placement 1936.05 37.280 165.220
After Superimposed Dead Loads 1936.05 37.280 165.220
Final 1912.51 39.288 163.212
Final with Live Load 1998.78 31.927 170.573
Loss Stage Permanent Strand
Force
(kip)
Eff. Loss
(KSI)
fpe
(KSI)
(0.0Lg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
0.675 -0.276 -0.917 -0.055 0.042 -0.330 -0.875 Pass
(-)
Pass
(-)
Pass
(4.80)
(PSXFR) 3.000 -1.136 -4.143 -0.238 0.185 -1.375 -3.957 Pass
(-)
Pass
(-)
Pass
(1.06)
(H) 3.833 -1.105 -4.167 -0.303 0.235 -1.407 -3.932 Pass
(-)
Pass
(-)
Pass
(1.07)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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5.050 -1.058 -4.204 -0.395 0.307 -1.453 -3.897 Pass
(-)
Pass
(-)
Pass
(1.08)
(0.1Lg) 13.076 -0.752 -4.444 -0.957 0.743 -1.709 -3.701 Pass
(-)
Pass
(-)
Pass
(1.13)
13.616 -0.731 -4.460 -0.992 0.770 -1.723 -3.690 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.2Lg) 26.151 -0.251 -4.834 -1.702 1.321 -1.953 -3.513 Pass
(-)
Pass
(-)
Pass
(1.20)
26.556 -0.236 -4.846 -1.721 1.336 -1.957 -3.509 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.3Lg) 39.227 0.249 -5.215 -2.233 1.734 -1.985 -3.481 Pass
(-)
Pass
(-)
Pass
(1.21)
39.496 0.259 -5.223 -2.242 1.741 -1.983 -3.482 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.4Lg) 52.302 0.745 -5.580 -2.552 1.981 -1.807 -3.598 Pass
(-)
Pass
(-)
Pass
(1.17)
52.437 0.750 -5.584 -2.555 1.983 -1.804 -3.600 Pass
(-)
Pass
(-)
Pass
(1.17)
(HP) 58.907 0.993 -5.755 -2.633 2.044 -1.640 -3.711 Pass
(-)
Pass
(-)
Pass
(1.13)
(0.5Lg) 65.378 0.993 -5.757 -2.659 2.064 -1.665 -3.693 Pass
(-)
Pass
(-)
Pass
(1.14)
(HP) 71.848 0.993 -5.755 -2.633 2.044 -1.640 -3.711 Pass
(-)
Pass
(-)
Pass
(1.13)
78.317 0.750 -5.584 -2.555 1.983 -1.804 -3.600 Pass
(-)
Pass
(-)
Pass
(1.17)
(0.6Lg) 78.453 0.745 -5.580 -2.552 1.981 -1.807 -3.598 Pass
(-)
Pass
(-)
Pass
(1.17)
91.258 0.259 -5.223 -2.242 1.741 -1.983 -3.482 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.7Lg) 91.529 0.249 -5.215 -2.233 1.734 -1.985 -3.481 Pass
(-)
Pass
(-)
Pass
(1.21)
104.198 -0.236 -4.846 -1.721 1.336 -1.957 -3.509 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.8Lg) 104.604 -0.251 -4.834 -1.702 1.321 -1.953 -3.513 Pass
(-)
Pass
(-)
Pass
(1.20)
117.138 -0.731 -4.460 -0.992 0.770 -1.723 -3.690 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.9Lg) 117.680 -0.752 -4.444 -0.957 0.743 -1.709 -3.701 Pass
(-)
Pass
(-)
Pass
(1.13)
125.703 -1.058 -4.204 -0.395 0.307 -1.453 -3.897 Pass
(-)
Pass
(-)
Pass
(1.08)
(H) 126.922 -1.105 -4.167 -0.303 0.235 -1.407 -3.932 Pass
(-)
Pass
(-)
Pass
(1.07)
(PSXFR) 127.755 -1.136 -4.143 -0.238 0.185 -1.375 -3.957 Pass
(-)
Pass
(-)
Pass
(1.06)
130.078 -0.276 -0.919 -0.055 0.043 -0.331 -0.876 Pass
(-)
Pass
(-)
Pass
(4.79)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Deck and Diaphragm Placement (Bridge Site 1) [5.9.4.2.2]
For stresses at service limit state after losses for components with bonded prestressing tendons other than piles
Allowable tensile stress = 0.0948f'c = 0.294 KSI
Allowable compressive stress = -0.45f'c = -4.320 KSI
f'c required to satisfy this stress check = 8.825 KSI
(1.0Lg) 130.755 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.242 -0.805 0.000 0.000 -0.242 -0.805 Pass
(-)
Pass
(5.37)
(PSXFR) 2.325 -0.998 -3.639 -0.344 0.267 -1.342 -3.373 Pass
(-)
Pass
(1.28)
3.158 -0.971 -3.663 -0.464 0.360 -1.435 -3.303 Pass
(-)
Pass
(1.31)
(H) 4.375 -0.931 -3.698 -0.637 0.494 -1.567 -3.204 Pass
(-)
Pass
(1.35)
12.400 -0.664 -3.929 -1.687 1.310 -2.352 -2.619 Pass
(-)
Pass
(1.65)
(0.1Ls) 12.940 -0.646 -3.945 -1.753 1.361 -2.399 -2.584 Pass
(-)
Pass
(1.67)
25.476 -0.224 -4.313 -3.075 2.387 -3.300 -1.925 Pass
(-)
Pass
(1.31)
(0.2Ls) 25.881 -0.211 -4.325 -3.112 2.416 -3.322 -1.909 Pass
(-)
Pass
(1.30)
38.551 0.224 -4.692 -4.062 3.153 -3.838 -1.539 Pass
(-)
Pass
(1.13)
(0.3Ls) 38.821 0.233 -4.699 -4.078 3.166 -3.845 -1.534 Pass
(-)
Pass
(1.12)
51.627 0.674 -5.047 -4.645 3.606 -3.971 -1.441 Pass
(-)
Pass
(1.09)
(0.4Ls) 51.761 0.679 -5.050 -4.649 3.609 -3.971 -1.441 Pass
(-)
Pass
(1.09)
(HP) 58.232 0.899 -5.211 -4.787 3.717 -3.888 -1.494 Pass
(-)
Pass
(1.11)
(0.5Ls) 64.702 0.900 -5.216 -4.827 3.747 -3.927 -1.469 Pass
(-)
Pass
(1.10)
(HP) 71.172 0.899 -5.210 -4.769 3.702 -3.870 -1.508 Pass
(-)
Pass
(1.12)
(0.6Ls) 77.642 0.679 -5.050 -4.614 3.582 -3.935 -1.468 Pass
(-)
Pass
(1.10)
77.778 0.674 -5.046 -4.609 3.578 -3.936 -1.468 Pass Pass
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Superimposed Dead Loads (Bridge Site 2) [5.9.4.2.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent loads
Allowable compressive stress = -0.45f'c = -4.320 KSI
f'c required to satisfy this stress check = 8.825 KSI
(-) (1.10)
(0.7Ls) 90.582 0.233 -4.698 -4.015 3.117 -3.782 -1.581 Pass
(-)
Pass
(1.14)
90.853 0.224 -4.690 -3.998 3.104 -3.774 -1.587 Pass
(-)
Pass
(1.14)
(0.8Ls) 103.522 -0.210 -4.324 -3.038 2.359 -3.249 -1.965 Pass
(-)
Pass
(1.33)
103.929 -0.224 -4.312 -3.001 2.330 -3.226 -1.982 Pass
(-)
Pass
(1.34)
(0.9Ls) 116.463 -0.646 -3.944 -1.695 1.316 -2.342 -2.628 Pass
(-)
Pass
(1.64)
117.004 -0.664 -3.928 -1.631 1.266 -2.296 -2.662 Pass
(-)
Pass
(1.62)
(H) 125.028 -0.931 -3.697 -0.612 0.475 -1.542 -3.223 Pass
(-)
Pass
(1.34)
126.246 -0.971 -3.663 -0.445 0.346 -1.416 -3.317 Pass
(-)
Pass
(1.30)
(PSXFR) 127.080 -0.998 -3.639 -0.330 0.256 -1.328 -3.383 Pass
(-)
Pass
(1.28)
(1.0Ls) 129.403 -0.242 -0.806 0.000 0.000 -0.242 -0.806 Pass
(-)
Pass
(5.36)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.242 -0.805 0.000 0.000 -0.242 -0.805 Pass
(5.37)
(PSXFR) 2.325 -0.998 -3.639 -0.344 0.267 -1.342 -3.373 Pass
(1.28)
3.158 -0.971 -3.663 -0.464 0.360 -1.435 -3.303 Pass
(1.31)
(H) 4.375 -0.931 -3.698 -0.637 0.494 -1.567 -3.204 Pass
(1.35)
12.400 -0.664 -3.929 -1.687 1.310 -2.352 -2.619 Pass
(1.65)
(0.1Ls) 12.940 -0.646 -3.945 -1.753 1.361 -2.399 -2.584 Pass
(1.67)
25.476 -0.224 -4.313 -3.075 2.387 -3.300 -1.925 Pass
(1.31)
(0.2Ls) 25.881 -0.211 -4.325 -3.112 2.416 -3.322 -1.909 Pass
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Service I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent and transient 
loads
Allowable compressive stress = -0.6f'c = -5.760 KSI
f'c required to satisfy this stress check = 9.375 KSI
(1.30)
38.551 0.224 -4.692 -4.062 3.153 -3.838 -1.539 Pass
(1.13)
(0.3Ls) 38.821 0.233 -4.699 -4.078 3.166 -3.845 -1.534 Pass
(1.12)
51.627 0.674 -5.047 -4.645 3.606 -3.971 -1.441 Pass
(1.09)
(0.4Ls) 51.761 0.679 -5.050 -4.649 3.609 -3.971 -1.441 Pass
(1.09)
(HP) 58.232 0.899 -5.211 -4.787 3.717 -3.888 -1.494 Pass
(1.11)
(0.5Ls) 64.702 0.900 -5.216 -4.827 3.747 -3.927 -1.469 Pass
(1.10)
(HP) 71.172 0.899 -5.210 -4.769 3.702 -3.870 -1.508 Pass
(1.12)
(0.6Ls) 77.642 0.679 -5.050 -4.614 3.582 -3.935 -1.468 Pass
(1.10)
77.778 0.674 -5.046 -4.609 3.578 -3.936 -1.468 Pass
(1.10)
(0.7Ls) 90.582 0.233 -4.698 -4.015 3.117 -3.782 -1.581 Pass
(1.14)
90.853 0.224 -4.690 -3.998 3.104 -3.774 -1.587 Pass
(1.14)
(0.8Ls) 103.522 -0.210 -4.324 -3.038 2.359 -3.249 -1.965 Pass
(1.33)
103.929 -0.224 -4.312 -3.001 2.330 -3.226 -1.982 Pass
(1.34)
(0.9Ls) 116.463 -0.646 -3.944 -1.695 1.316 -2.342 -2.628 Pass
(1.64)
117.004 -0.664 -3.928 -1.631 1.266 -2.296 -2.662 Pass
(1.62)
(H) 125.028 -0.931 -3.697 -0.612 0.475 -1.542 -3.223 Pass
(1.34)
126.246 -0.971 -3.663 -0.445 0.346 -1.416 -3.317 Pass
(1.30)
(PSXFR) 127.080 -0.998 -3.639 -0.330 0.256 -1.328 -3.383 Pass
(1.28)
(1.0Ls) 129.403 -0.242 -0.806 0.000 0.000 -0.242 -0.806 Pass
(5.36)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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(0.0Ls) 0.000 -0.233 -0.776 -0.204 0.066 -0.437 -0.710 Pass
(8.12)
(PSXFR) 2.325 -0.966 -3.521 -0.644 0.350 -1.610 -3.171 Pass
(1.82)
3.158 -0.940 -3.548 -0.798 0.449 -1.739 -3.099 Pass
(1.86)
(H) 4.375 -0.903 -3.588 -1.020 0.591 -1.923 -2.997 Pass
(1.92)
12.400 -0.652 -3.855 -2.373 1.457 -3.025 -2.398 Pass
(1.90)
(0.1Ls) 12.940 -0.635 -3.874 -2.458 1.511 -3.093 -2.363 Pass
(1.86)
25.476 -0.224 -4.307 -4.177 2.600 -4.401 -1.707 Pass
(1.31)
(0.2Ls) 25.881 -0.210 -4.321 -4.225 2.630 -4.436 -1.691 Pass
(1.30)
38.551 0.227 -4.758 -5.476 3.411 -5.249 -1.348 Pass
(1.10)
(0.3Ls) 38.821 0.236 -4.767 -5.497 3.424 -5.261 -1.343 Pass
(1.09)
51.627 0.692 -5.183 -6.269 3.890 -5.577 -1.293 Pass
(1.03)
(0.4Ls) 51.761 0.697 -5.187 -6.275 3.893 -5.578 -1.294 Pass
(1.03)
(HP) 58.232 0.928 -5.378 -6.474 4.005 -5.546 -1.372 Pass
(1.04)
(0.5Ls) 64.702 0.929 -5.385 -6.544 4.037 -5.614 -1.348 Pass
(1.03)
(HP) 71.172 0.928 -5.377 -6.498 3.988 -5.570 -1.389 Pass
(1.03)
(0.6Ls) 77.642 0.697 -5.187 -6.322 3.860 -5.625 -1.327 Pass
(1.02)
77.778 0.692 -5.183 -6.317 3.856 -5.625 -1.327 Pass
(1.02)
(0.7Ls) 90.582 0.236 -4.766 -5.578 3.365 -5.342 -1.401 Pass
(1.08)
90.853 0.227 -4.757 -5.557 3.351 -5.331 -1.406 Pass
(1.08)
(0.8Ls) 103.522 -0.210 -4.319 -4.314 2.560 -4.524 -1.760 Pass
(1.27)
103.929 -0.224 -4.305 -4.266 2.530 -4.489 -1.776 Pass
(1.28)
(0.9Ls) 116.463 -0.635 -3.873 -2.514 1.454 -3.148 -2.419 Pass
(1.83)
117.004 -0.652 -3.854 -2.427 1.401 -3.078 -2.453 Pass
(1.87)
(H) 125.028 -0.903 -3.588 -1.026 0.561 -1.929 -3.027 Pass
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Tensile Stresses for Service III for Final with Live Load (Bridge Site 3) 
[5.9.4.2.2]
For stresses at service limit state after losses which involve traffic loading in members with bonded prestressing tendons other 
than piles
Allowable tensile stress in the precompressed tensile zone = 0.1900f'c = 0.589 KSI
f'c required to satisfy this stress check = 7.884 KSI
(1.90)
126.246 -0.940 -3.548 -0.795 0.424 -1.735 -3.125 Pass
(1.84)
(PSXFR) 127.080 -0.966 -3.522 -0.634 0.329 -1.600 -3.193 Pass
(1.80)
(1.0Ls) 129.403 -0.234 -0.778 -0.174 0.057 -0.408 -0.721 Pass
(7.99)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.776 0.066 -0.710 Pass
(-)
(PSXFR) 2.325 -3.521 0.484 -3.037 Pass
(-)
3.158 -3.548 0.630 -2.919 Pass
(-)
(H) 4.375 -3.588 0.839 -2.749 Pass
(-)
12.400 -3.855 2.114 -1.741 Pass
(-)
(0.1Ls) 12.940 -3.874 2.193 -1.680 Pass
(-)
25.476 -4.307 3.796 -0.511 Pass
(-)
(0.2Ls) 25.881 -4.321 3.841 -0.480 Pass
(-)
38.551 -4.758 4.987 0.229 Pass
(2.57)
(0.3Ls) 38.821 -4.767 5.006 0.239 Pass
(2.46)
51.627 -5.183 5.697 0.514 Pass
(1.15)
(0.4Ls) 51.761 -5.187 5.702 0.515 Pass
(1.14)
(HP) 58.232 -5.378 5.871 0.493 Pass
(1.19)
(0.5Ls) 64.702 -5.385 5.918 0.533 Pass
(1.10)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
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Stress Check for Compressive Stresses for Fatigue I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to the Fatigue I load 
combination and one-half the sum of effective prestress and permanent loads
Allowable compressive stress = -0.4f'c = -3.840 KSI
f'c required to satisfy this stress check = 7.979 KSI
(HP) 71.172 -5.377 5.865 0.488 Pass
(1.21)
(0.6Ls) 77.642 -5.187 5.691 0.504 Pass
(1.17)
77.778 -5.183 5.686 0.503 Pass
(1.17)
(0.7Ls) 90.582 -4.766 4.987 0.221 Pass
(2.67)
90.853 -4.757 4.967 0.210 Pass
(2.80)
(0.8Ls) 103.522 -4.319 3.816 -0.503 Pass
(-)
103.929 -4.305 3.772 -0.533 Pass
(-)
(0.9Ls) 116.463 -3.873 2.171 -1.702 Pass
(-)
117.004 -3.854 2.092 -1.762 Pass
(-)
(H) 125.028 -3.588 0.824 -2.764 Pass
(-)
126.246 -3.548 0.615 -2.933 Pass
(-)
(PSXFR) 127.080 -3.522 0.471 -3.051 Pass
(-)
(1.0Ls) 129.403 -0.778 0.057 -0.721 Pass
(-)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
(0.0Ls) 0.000 -0.233 -0.776 -0.204 0.066 -0.320 -0.322 Pass
(10+)
(PSXFR) 2.325 -0.966 -3.521 -0.445 0.208 -0.928 -1.553 Pass
(2.47)
3.158 -0.940 -3.548 -0.529 0.258 -0.999 -1.516 Pass
(2.53)
(H) 4.375 -0.903 -3.588 -0.650 0.329 -1.101 -1.465 Pass
(2.62)
12.400 -0.652 -3.855 -1.388 0.761 -1.714 -1.166 Pass
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Moment Capacity
(2.24)
(0.1Ls) 12.940 -0.635 -3.874 -1.434 0.788 -1.752 -1.149 Pass
(2.19)
25.476 -0.224 -4.307 -2.367 1.332 -2.479 -0.821 Pass
(1.55)
(0.2Ls) 25.881 -0.210 -4.321 -2.393 1.347 -2.498 -0.813 Pass
(1.54)
38.551 0.227 -4.758 -3.074 1.737 -2.961 -0.642 Pass
(1.30)
(0.3Ls) 38.821 0.236 -4.767 -3.086 1.744 -2.968 -0.640 Pass
(1.29)
51.627 0.692 -5.183 -3.499 1.976 -3.153 -0.615 Pass
(1.22)
(0.4Ls) 51.761 0.697 -5.187 -3.502 1.978 -3.154 -0.616 Pass
(1.22)
(HP) 58.232 0.928 -5.378 -3.601 2.034 -3.137 -0.655 Pass
(1.22)
(0.5Ls) 64.702 0.929 -5.385 -3.625 2.050 -3.161 -0.643 Pass
(1.21)
(HP) 71.172 0.928 -5.377 -3.620 2.025 -3.156 -0.664 Pass
(1.22)
(0.6Ls) 77.642 0.697 -5.187 -3.540 1.961 -3.192 -0.633 Pass
(1.20)
77.778 0.692 -5.183 -3.538 1.959 -3.191 -0.633 Pass
(1.20)
(0.7Ls) 90.582 0.236 -4.766 -3.152 1.713 -3.034 -0.670 Pass
(1.27)
90.853 0.227 -4.757 -3.141 1.706 -3.027 -0.673 Pass
(1.27)
(0.8Ls) 103.522 -0.210 -4.319 -2.466 1.310 -2.571 -0.850 Pass
(1.49)
103.929 -0.224 -4.305 -2.440 1.294 -2.552 -0.858 Pass
(1.50)
(0.9Ls) 116.463 -0.635 -3.873 -1.480 0.756 -1.798 -1.180 Pass
(2.14)
117.004 -0.652 -3.854 -1.432 0.729 -1.758 -1.198 Pass
(2.18)
(H) 125.028 -0.903 -3.588 -0.652 0.309 -1.104 -1.485 Pass
(2.59)
126.246 -0.940 -3.548 -0.523 0.241 -0.993 -1.534 Pass
(2.50)
(PSXFR) 127.080 -0.966 -3.522 -0.433 0.193 -0.916 -1.568 Pass
(2.45)
(1.0Ls) 129.403 -0.234 -0.778 -0.174 0.057 -0.291 -0.332 Pass
(10+)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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 Positive Moment Capacity for Strength I Limit State for 
Final with Live Load Stage (Bridge Site 3) [5.7]
(0.0Ls) 0.000 0.00 1534.68 0.00 Pass
(f)
Pass
(f)
0.328 93.26 2251.89 124.04 Pass
(10+)
Pass
(10+)
(FoS) 0.542 153.80 2700.99 204.56 Pass
(10+)
Pass
(10+)
(PSXFR) 2.325 650.57 6042.21 865.26 Pass
(6.98)
Pass
(9.29)
2.328 651.47 6043.33 866.46 Pass
(6.97)
Pass
(9.28)
2.875 800.98 6229.45 1065.31 Pass
(5.85)
Pass
(7.78)
3.158 877.77 6325.04 1167.43 Pass
(5.42)
Pass
(7.21)
3.828 1058.11 6549.51 1407.29 Pass
(4.65)
Pass
(6.19)
(CS) 4.102 1131.44 6640.70 1504.81 Pass
(4.41)
Pass
(5.87)
(H) 4.375 1203.87 6730.74 1601.15 Pass
(4.20)
Pass
(5.59)
5.750 1564.14 7181.72 2080.31 Pass
(3.45)
Pass
(4.59)
5.828 1584.29 7206.96 2107.11 Pass
(3.42)
Pass
(4.55)
(1.5H) 6.292 1703.69 7356.59 2265.91 Pass
(3.25)
Pass
(4.32)
12.400 3184.60 8699.87 4235.52 Pass
(2.05)
Pass
(2.73)
(0.1Ls) 12.940 3307.35 8714.49 4398.78 Pass
(1.98)
Pass
(2.63)
13.828 3506.16 8738.63 4663.19 Pass
(1.87)
Pass
(2.49)
25.476 5781.89 9067.71 6827.95 Pass
(1.33)
Pass
(1.57)
(0.2Ls) 25.881 5849.88 9079.49 6834.04 Pass
(1.33)
Pass
(1.55)
38.551 7599.39 9451.16 7067.77 Pass
(1.34)
Pass
(1.24)
(0.3Ls) 38.821 7628.68 9459.09 7073.54 Pass
(1.34)
Pass
(1.24)
51.627 8672.34 9832.97 7374.75 Pass
(1.33)
Pass
(1.13)
(0.4Ls) 51.761 8679.53 9836.85 7378.13 Pass
(1.33)
Pass
(1.13)
(HP) 58.232 8928.06 10022.15 7543.86 Pass
(1.33)
Pass
(1.12)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
Page 18 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
58.237 8928.17 10022.11 7543.85 Pass
(1.33)
Pass
(1.12)
(0.5Ls) 64.702 8986.57 9973.55 7526.11 Pass
(1.33)
Pass
(1.11)
71.167 8907.92 9921.70 7514.86 Pass
(1.32)
Pass
(1.11)
(HP) 71.172 8907.79 9921.66 7514.86 Pass
(1.32)
Pass
(1.11)
(0.6Ls) 77.642 8640.21 9637.09 7321.52 Pass
(1.32)
Pass
(1.12)
77.778 8632.57 9631.10 7317.53 Pass
(1.32)
Pass
(1.12)
(0.7Ls) 90.582 7559.25 9068.75 6960.60 Pass
(1.30)
Pass
(1.20)
90.853 7529.35 9056.97 6953.54 Pass
(1.30)
Pass
(1.20)
(0.8Ls) 103.522 5769.12 8520.95 6653.60 Pass
(1.28)
Pass
(1.48)
103.929 5700.98 8504.38 6645.05 Pass
(1.28)
Pass
(1.49)
115.576 3441.26 8052.48 4576.88 Pass
(1.76)
Pass
(2.34)
(0.9Ls) 116.463 3245.24 8020.19 4316.17 Pass
(1.86)
Pass
(2.47)
117.004 3123.81 8000.62 4154.67 Pass
(1.93)
Pass
(2.56)
(1.5H) 123.111 1667.09 6780.60 2217.23 Pass
(3.06)
Pass
(4.07)
123.576 1549.62 6644.09 2060.99 Pass
(3.22)
Pass
(4.29)
123.653 1530.19 6621.56 2035.15 Pass
(3.25)
Pass
(4.33)
(H) 125.028 1177.04 6215.08 1565.47 Pass
(3.97)
Pass
(5.28)
(CS) 125.292 1108.23 6135.74 1473.95 Pass
(4.16)
Pass
(5.54)
125.576 1033.95 6050.15 1375.15 Pass
(4.40)
Pass
(5.85)
126.246 857.41 5847.02 1140.35 Pass
(5.13)
Pass
(6.82)
126.528 782.62 5761.07 1040.89 Pass
(5.53)
Pass
(7.36)
(PSXFR) 127.080 635.16 5591.45 844.76 Pass
(6.62)
Pass
(8.80)
(FoS) 128.861 150.12 2588.29 199.66 Pass
(10+)
Pass
(10+)
129.076 90.66 2181.38 120.58 Pass
(10+)
Pass
(10+)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
Page 19 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Shear
(1.0Ls) 129.403 0.00 1513.70 0.00 Pass
(f)
Pass
(f)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
Ultimate Shears for Strength I Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.102 Yes Yes 274.04 410.47 Pass
(1.50)
(H) 4.375 Yes Yes 273.03 409.49 Pass
(1.50)
5.828 Yes Yes 267.62 332.20 Pass
(1.24)
(1.5H) 6.292 Yes Yes 265.89 331.03 Pass
(1.24)
12.400 Yes Yes 243.32 313.64 Pass
(1.29)
(0.1Ls) 12.940 Yes Yes 241.34 310.65 Pass
(1.29)
13.828 Yes Yes 238.09 261.58 Pass
(1.10)
25.476 Yes Yes 195.83 238.67 Pass
(1.22)
(0.2Ls) 25.881 Yes Yes 194.38 238.20 Pass
(1.23)
38.551 Yes Yes 149.43 227.30 Pass
(1.52)
(0.3Ls) 38.821 Yes Yes 148.48 225.59 Pass
(1.52)
51.627 Yes Yes 104.13 191.80 Pass
(1.84)
(0.4Ls) 51.761 Yes Yes 103.67 191.75 Pass
(1.85)
(HP) 58.232 Yes Yes 81.68 194.04 Pass
(2.38)
(0.5Ls) 64.702 Yes Yes 63.18 171.30 Pass
(2.71)
(HP) 71.172 Yes Yes 84.76 194.61 Pass
(2.30)
(0.6Ls) 77.642 Yes Yes 106.47 193.58 Pass
(1.82)
77.778 Yes Yes 106.93 193.67 Pass
(1.81)
(0.7Ls) 90.582 Yes Yes 150.22 228.70 Pass
(1.52)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
90.853 Yes Yes 151.14 228.78 Pass
(1.51)
(0.8Ls) 103.522 Yes Yes 194.25 240.07 Pass
(1.24)
103.929 Yes Yes 195.64 240.58 Pass
(1.23)
115.576 Yes Yes 235.39 263.99 Pass
(1.12)
(0.9Ls) 116.463 Yes Yes 238.41 313.43 Pass
(1.31)
117.004 Yes Yes 240.26 315.98 Pass
(1.32)
(1.5H) 123.111 Yes Yes 261.09 336.98 Pass
(1.29)
123.576 Yes Yes 262.68 338.09 Pass
(1.29)
(H) 125.028 Yes Yes 267.63 415.73 Pass
(1.55)
(CS) 125.292 Yes Yes 268.53 416.70 Pass
(1.55)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
Ultimate Shears for Strength II Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.102 Yes Yes 220.14 418.76 Pass
(1.90)
(H) 4.375 Yes Yes 219.27 417.98 Pass
(1.91)
5.828 Yes Yes 214.65 341.23 Pass
(1.59)
(1.5H) 6.292 Yes Yes 213.17 340.34 Pass
(1.60)
12.400 Yes Yes 193.88 326.14 Pass
(1.68)
(0.1Ls) 12.940 Yes Yes 192.18 323.70 Pass
(1.68)
13.828 Yes Yes 189.40 274.31 Pass
(1.45)
25.476 Yes Yes 153.22 253.82 Pass
(1.66)
(0.2Ls) 25.881 Yes Yes 151.98 253.38 Pass
(1.67)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
Horizontal Interface Shears/Length for Strength I Limit State [5.8.4]
38.551 Yes Yes 113.42 244.49 Pass
(2.16)
(0.3Ls) 38.821 Yes Yes 112.61 244.45 Pass
(2.17)
51.627 No Yes 74.49 246.59 Pass
(3.31)
(0.4Ls) 51.761 No Yes 74.10 246.66 Pass
(3.33)
(HP) 58.232 No Yes 55.18 250.58 Pass
(4.54)
(0.5Ls) 64.702 No Yes 39.69 230.34 Pass
(5.80)
(HP) 71.172 No Yes 58.25 250.74 Pass
(4.30)
(0.6Ls) 77.642 No Yes 76.90 247.16 Pass
(3.21)
77.778 No Yes 77.29 247.11 Pass
(3.20)
(0.7Ls) 90.582 Yes Yes 114.34 245.93 Pass
(2.15)
90.853 Yes Yes 115.13 246.00 Pass
(2.14)
(0.8Ls) 103.522 Yes Yes 151.85 255.47 Pass
(1.68)
103.929 Yes Yes 153.03 255.96 Pass
(1.67)
115.576 Yes Yes 186.70 276.93 Pass
(1.48)
(0.9Ls) 116.463 Yes Yes 189.25 326.68 Pass
(1.73)
117.004 Yes Yes 190.81 328.65 Pass
(1.72)
(1.5H) 123.111 Yes Yes 208.37 346.75 Pass
(1.66)
123.576 Yes Yes 209.71 347.54 Pass
(1.66)
(H) 125.028 Yes Yes 213.87 421.09 Pass
(1.97)
(CS) 125.292 Yes Yes 214.62 420.97 Pass
(1.96)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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(CS) 4.102 8.000 24.000 Pass 0.600 0.280 Pass 90.972 117.282 Pass
(1.29)
(H) 4.375 8.000 24.000 Pass 0.600 0.280 Pass 90.542 117.282 Pass
(1.30)
5.828 12.000 24.000 Pass 0.400 0.280 Pass 88.266 106.482 Pass
(1.21)
(1.5H) 6.292 12.000 24.000 Pass 0.400 0.280 Pass 87.546 106.482 Pass
(1.22)
12.400 12.000 24.000 Pass 0.400 0.280 Pass 78.332 106.482 Pass
(1.36)
(0.1Ls) 12.940 12.000 24.000 Pass 0.400 0.280 Pass 77.541 106.482 Pass
(1.37)
13.828 18.000 24.000 Pass 0.267 0.280 Fail 76.249 99.282 Pass
(1.30)
25.476 18.000 24.000 Pass 0.267 N/A N/A 60.177 99.282 Pass
(1.65)
(0.2Ls) 25.881 18.000 24.000 Pass 0.267 N/A N/A 59.646 99.282 Pass
(1.66)
38.551 18.000 24.000 Pass 0.267 N/A N/A 43.921 99.282 Pass
(2.26)
(0.3Ls) 38.821 18.000 24.000 Pass 0.267 N/A N/A 43.603 99.282 Pass
(2.28)
51.627 18.000 24.000 Pass 0.267 N/A N/A 29.330 99.282 Pass
(3.39)
(0.4Ls) 51.761 18.000 24.000 Pass 0.267 N/A N/A 29.188 99.282 Pass
(3.40)
(HP) 58.232 18.000 24.000 Pass 0.267 N/A N/A 22.534 99.282 Pass
(4.41)
(0.5Ls) 64.702 18.000 24.000 Pass 0.267 N/A N/A 17.429 99.282 Pass
(5.70)
(HP) 71.172 18.000 24.000 Pass 0.267 N/A N/A 23.381 99.282 Pass
(4.25)
(0.6Ls) 77.642 18.000 24.000 Pass 0.267 N/A N/A 29.976 99.282 Pass
(3.31)
77.778 18.000 24.000 Pass 0.267 N/A N/A 30.118 99.282 Pass
(3.30)
(0.7Ls) 90.582 18.000 24.000 Pass 0.267 N/A N/A 44.112 99.282 Pass
(2.25)
90.853 18.000 24.000 Pass 0.267 N/A N/A 44.422 99.282 Pass
(2.23)
(0.8Ls) 103.522 18.000 24.000 Pass 0.267 N/A N/A 59.608 99.282 Pass
(1.67)
103.929 18.000 24.000 Pass 0.267 N/A N/A 60.118 99.282 Pass
(1.65)
115.576 18.000 24.000 Pass 0.267 0.280 Fail 75.385 99.282 Pass
(1.32)
(0.9Ls) 116.463 12.000 24.000 Pass 0.400 0.280 Pass 76.600 106.482 Pass
(1.39)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Horizontal Interface Shears/Length for Strength II Limit State [5.8.4]
117.004 12.000 24.000 Pass 0.400 0.280 Pass 77.346 106.482 Pass
(1.38)
(1.5H) 123.111 12.000 24.000 Pass 0.400 0.280 Pass 85.965 106.482 Pass
(1.24)
123.576 12.000 24.000 Pass 0.400 0.280 Pass 86.637 106.482 Pass
(1.23)
(H) 125.028 8.000 24.000 Pass 0.600 0.280 Pass 88.750 117.282 Pass
(1.32)
(CS) 125.292 8.000 24.000 Pass 0.600 0.280 Pass 89.137 117.282 Pass
(1.32)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(CS) 4.102 8.000 24.000 Pass 0.600 0.228 Pass 73.077 117.282 Pass
(1.60)
(H) 4.375 8.000 24.000 Pass 0.600 0.219 Pass 72.714 117.282 Pass
(1.61)
5.828 12.000 24.000 Pass 0.400 0.172 Pass 70.795 106.482 Pass
(1.50)
(1.5H) 6.292 12.000 24.000 Pass 0.400 N/A N/A 70.188 106.482 Pass
(1.52)
12.400 12.000 24.000 Pass 0.400 N/A N/A 62.414 106.482 Pass
(1.71)
(0.1Ls) 12.940 12.000 24.000 Pass 0.400 N/A N/A 61.746 106.482 Pass
(1.72)
13.828 18.000 24.000 Pass 0.267 N/A N/A 60.656 99.282 Pass
(1.64)
25.476 18.000 24.000 Pass 0.267 N/A N/A 47.083 99.282 Pass
(2.11)
(0.2Ls) 25.881 18.000 24.000 Pass 0.267 N/A N/A 46.635 99.282 Pass
(2.13)
38.551 18.000 24.000 Pass 0.267 N/A N/A 33.338 99.282 Pass
(2.98)
(0.3Ls) 38.821 18.000 24.000 Pass 0.267 N/A N/A 33.069 99.282 Pass
(3.00)
51.627 18.000 24.000 Pass 0.267 N/A N/A 20.983 99.282 Pass
(4.73)
(0.4Ls) 51.761 18.000 24.000 Pass 0.267 N/A N/A 20.863 99.282 Pass
(4.76)
(HP) 58.232 18.000 24.000 Pass 0.267 N/A N/A 15.223 99.282 Pass
(6.52)
(0.5Ls) 64.702 18.000 24.000 Pass 0.267 N/A N/A 10.948 99.282 Pass
(9.07)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Longitudinal Reinforcement for Shear Check - Strength I [5.8.3.5]
(HP) 71.172 18.000 24.000 Pass 0.267 N/A N/A 16.070 99.282 Pass
(6.18)
(0.6Ls) 77.642 18.000 24.000 Pass 0.267 N/A N/A 21.651 99.282 Pass
(4.59)
77.778 18.000 24.000 Pass 0.267 N/A N/A 21.771 99.282 Pass
(4.56)
(0.7Ls) 90.582 18.000 24.000 Pass 0.267 N/A N/A 33.578 99.282 Pass
(2.96)
90.853 18.000 24.000 Pass 0.267 N/A N/A 33.839 99.282 Pass
(2.93)
(0.8Ls) 103.522 18.000 24.000 Pass 0.267 N/A N/A 46.596 99.282 Pass
(2.13)
103.929 18.000 24.000 Pass 0.267 N/A N/A 47.024 99.282 Pass
(2.11)
115.576 18.000 24.000 Pass 0.267 N/A N/A 59.791 99.282 Pass
(1.66)
(0.9Ls) 116.463 12.000 24.000 Pass 0.400 N/A N/A 60.805 106.482 Pass
(1.75)
117.004 12.000 24.000 Pass 0.400 N/A N/A 61.427 106.482 Pass
(1.73)
(1.5H) 123.111 12.000 24.000 Pass 0.400 N/A N/A 68.607 106.482 Pass
(1.55)
123.576 12.000 24.000 Pass 0.400 N/A N/A 69.166 106.482 Pass
(1.54)
(H) 125.028 8.000 24.000 Pass 0.600 0.175 Pass 70.923 117.282 Pass
(1.65)
(CS) 125.292 8.000 24.000 Pass 0.600 0.183 Pass 71.244 117.282 Pass
(1.65)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(FoS) 0.542 584.28 307.85 5.8.3.5-2 Pass
(1.90)
(PSXFR) 2.325 1371.58 307.85 5.8.3.5-2 Pass
(4.46)
2.328 1371.84 307.85 5.8.3.5-2 Pass
(4.46)
3.158 1512.42 307.85 5.8.3.5-2 Pass
(4.91)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Page 25 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
3.828 1566.98 307.85 5.8.3.5-2 Pass
(5.09)
(CS) 4.102 1589.19 307.85 5.8.3.5-2 Pass
(5.16)
(H) 4.375 1611.15 643.58 5.8.3.5-1 Pass
(2.50)
5.828 1726.96 814.32 5.8.3.5-1 Pass
(2.12)
(1.5H) 6.292 1763.55 843.63 5.8.3.5-1 Pass
(2.09)
12.400 2195.72 1221.17 5.8.3.5-1 Pass
(1.80)
(0.1Ls) 12.940 2302.18 1270.47 5.8.3.5-1 Pass
(1.81)
13.828 2305.25 1367.64 5.8.3.5-1 Pass
(1.69)
25.476 2551.39 1954.95 5.8.3.5-1 Pass
(1.31)
(0.2Ls) 25.881 2552.43 1970.32 5.8.3.5-1 Pass
(1.30)
38.551 2899.84 2418.20 5.8.3.5-1 Pass
(1.20)
(0.3Ls) 38.821 2900.28 2423.08 5.8.3.5-1 Pass
(1.20)
51.627 2914.90 2553.30 5.8.3.5-1 Pass
(1.14)
(0.4Ls) 51.761 2914.99 2553.56 5.8.3.5-1 Pass
(1.14)
(HP) 58.232 2918.04 2541.44 5.8.3.5-1 Pass
(1.15)
(0.5Ls) 64.702 2910.23 2576.02 5.8.3.5-1 Pass
(1.13)
(HP) 71.172 2901.38 2538.20 5.8.3.5-1 Pass
(1.14)
(0.6Ls) 77.642 2880.35 2546.10 5.8.3.5-1 Pass
(1.13)
77.778 2879.87 2545.69 5.8.3.5-1 Pass
(1.13)
(0.7Ls) 90.582 2825.61 2400.89 5.8.3.5-1 Pass
(1.18)
90.853 2824.28 2395.48 5.8.3.5-1 Pass
(1.18)
(0.8Ls) 103.522 2448.07 1940.70 5.8.3.5-1 Pass
(1.26)
103.929 2445.85 1925.02 5.8.3.5-1 Pass
(1.27)
115.576 2179.72 1338.65 5.8.3.5-1 Pass
(1.63)
(0.9Ls) 116.463 2174.70 1241.41 5.8.3.5-1 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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Longitudinal Reinforcement for Shear Check - Strength II [5.8.3.5]
(1.75)
117.004 2072.91 1193.99 5.8.3.5-1 Pass
(1.74)
(1.5H) 123.111 1674.11 822.51 5.8.3.5-1 Pass
(2.04)
123.576 1639.58 793.54 5.8.3.5-1 Pass
(2.07)
(H) 125.028 1529.39 623.56 5.8.3.5-1 Pass
(2.45)
(CS) 125.292 1508.97 295.90 5.8.3.5-2 Pass
(5.10)
125.576 1486.90 295.90 5.8.3.5-2 Pass
(5.03)
126.246 1434.48 295.90 5.8.3.5-2 Pass
(4.85)
(PSXFR) 127.080 1300.16 295.90 5.8.3.5-2 Pass
(4.39)
(FoS) 128.861 562.21 295.90 5.8.3.5-2 Pass
(1.90)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
(FoS) 0.542 584.28 194.19 5.8.3.5-2 Pass
(3.01)
(PSXFR) 2.325 1371.58 194.19 5.8.3.5-2 Pass
(7.06)
2.328 1371.84 194.19 5.8.3.5-2 Pass
(7.06)
3.158 1512.42 194.19 5.8.3.5-2 Pass
(7.79)
3.828 1566.98 194.19 5.8.3.5-2 Pass
(8.07)
(CS) 4.102 1589.19 194.19 5.8.3.5-2 Pass
(8.18)
(H) 4.375 1611.15 466.45 5.8.3.5-1 Pass
(3.45)
5.828 1726.96 618.69 5.8.3.5-1 Pass
(2.79)
(1.5H) 6.292 1763.55 642.30 5.8.3.5-1 Pass
(2.75)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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12.400 2195.72 946.78 5.8.3.5-1 Pass
(2.32)
(0.1Ls) 12.940 2302.18 986.87 5.8.3.5-1 Pass
(2.33)
13.828 2305.25 1075.70 5.8.3.5-1 Pass
(2.14)
25.476 2551.39 1548.76 5.8.3.5-1 Pass
(1.65)
(0.2Ls) 25.881 2552.43 1561.10 5.8.3.5-1 Pass
(1.64)
38.551 2899.84 1920.87 5.8.3.5-1 Pass
(1.51)
(0.3Ls) 38.821 2900.28 1924.91 5.8.3.5-1 Pass
(1.51)
51.627 2914.90 2042.74 5.8.3.5-1 Pass
(1.43)
(0.4Ls) 51.761 2914.99 2043.27 5.8.3.5-1 Pass
(1.43)
(HP) 58.232 2918.04 2045.85 5.8.3.5-1 Pass
(1.43)
(0.5Ls) 64.702 2910.23 2083.63 5.8.3.5-1 Pass
(1.40)
(HP) 71.172 2901.38 2042.92 5.8.3.5-1 Pass
(1.42)
(0.6Ls) 77.642 2880.35 2033.78 5.8.3.5-1 Pass
(1.42)
77.778 2879.87 2033.10 5.8.3.5-1 Pass
(1.42)
(0.7Ls) 90.582 2825.61 1903.50 5.8.3.5-1 Pass
(1.48)
90.853 2824.28 1899.14 5.8.3.5-1 Pass
(1.49)
(0.8Ls) 103.522 2448.07 1532.44 5.8.3.5-1 Pass
(1.60)
103.929 2445.85 1519.82 5.8.3.5-1 Pass
(1.61)
115.576 2179.72 1047.41 5.8.3.5-1 Pass
(2.08)
(0.9Ls) 116.463 2174.70 958.49 5.8.3.5-1 Pass
(2.27)
117.004 2072.91 920.04 5.8.3.5-1 Pass
(2.25)
(1.5H) 123.111 1674.11 620.89 5.8.3.5-1 Pass
(2.70)
123.576 1639.58 597.62 5.8.3.5-1 Pass
(2.74)
(H) 125.028 1529.39 452.83 5.8.3.5-1 Pass
(3.38)
(CS) 125.292 1508.97 188.49 5.8.3.5-2 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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(8.01)
125.576 1486.90 188.49 5.8.3.5-2 Pass
(7.89)
126.246 1434.48 188.49 5.8.3.5-2 Pass
(7.61)
(PSXFR) 127.080 1300.16 188.49 5.8.3.5-2 Pass
(6.90)
(FoS) 128.861 562.21 188.49 5.8.3.5-2 Pass
(2.98)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Stirrup Detailing Check [5.8.2.5, 5.8.2.7, 5.10.3.1.2]
(0.0Ls) 0.000 #4 3.000 24.000 2.495 1.600 0.137 Pass
0.328 #4 4.000 24.000 2.495 1.200 0.137 Pass
(FoS) 0.542 #4 4.000 24.000 2.495 1.200 0.137 Pass
(PSXFR) 2.325 #4 4.000 24.000 2.495 1.200 0.137 Pass
2.328 #4 6.000 24.000 2.495 0.800 0.137 Pass
3.158 #4 6.000 24.000 2.495 0.800 0.137 Pass
3.828 #4 8.000 24.000 2.495 0.600 0.137 Pass
(CS) 4.102 #4 8.000 24.000 2.495 0.600 0.137 Pass
(H) 4.375 #4 8.000 24.000 2.495 0.600 0.137 Pass
5.828 #4 12.000 24.000 2.495 0.400 0.137 Pass
(1.5H) 6.292 #4 12.000 24.000 2.495 0.400 0.137 Pass
12.400 #4 12.000 24.000 2.495 0.400 0.137 Pass
(0.1Ls) 12.940 #4 12.000 24.000 2.495 0.400 0.137 Pass
13.828 #4 18.000 24.000 2.495 0.267 0.137 Pass
25.476 #4 18.000 24.000 2.495 0.267 0.137 Pass
(0.2Ls) 25.881 #4 18.000 24.000 2.495 0.267 0.137 Pass
38.551 #4 18.000 24.000 2.495 0.267 0.137 Pass
(0.3Ls) 38.821 #4 18.000 24.000 2.495 0.267 0.137 Pass
51.627 #4 18.000 24.000 2.495 0.267 0.137 Pass
(0.4Ls) 51.761 #4 18.000 24.000 2.495 0.267 0.137 Pass
(HP) 58.232 #4 18.000 24.000 2.495 0.267 0.137 Pass
(0.5Ls) 64.702 #4 18.000 24.000 2.495 0.267 0.137 Pass
(HP) 71.172 #4 18.000 24.000 2.495 0.267 0.137 Pass
(0.6Ls) 77.642 #4 18.000 24.000 2.495 0.267 0.137 Pass
77.778 #4 18.000 24.000 2.495 0.267 0.137 Pass
(0.7Ls) 90.582 #4 18.000 24.000 2.495 0.267 0.137 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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90.853 #4 18.000 24.000 2.495 0.267 0.137 Pass
(0.8Ls) 103.522 #4 18.000 24.000 2.495 0.267 0.137 Pass
103.929 #4 18.000 24.000 2.495 0.267 0.137 Pass
115.576 #4 18.000 24.000 2.495 0.267 0.137 Pass
(0.9Ls) 116.463 #4 12.000 24.000 2.495 0.400 0.137 Pass
117.004 #4 12.000 24.000 2.495 0.400 0.137 Pass
(1.5H) 123.111 #4 12.000 24.000 2.495 0.400 0.137 Pass
123.576 #4 12.000 24.000 2.495 0.400 0.137 Pass
(H) 125.028 #4 8.000 24.000 2.495 0.600 0.137 Pass
(CS) 125.292 #4 8.000 24.000 2.495 0.600 0.137 Pass
125.576 #4 8.000 24.000 2.495 0.600 0.137 Pass
126.246 #4 6.000 24.000 2.495 0.800 0.137 Pass
(PSXFR) 127.080 #4 4.000 24.000 2.495 1.200 0.137 Pass
(FoS) 128.861 #4 4.000 24.000 2.495 1.200 0.137 Pass
129.076 #4 4.000 24.000 2.495 1.200 0.137 Pass
(1.0Ls) 129.403 #4 3.000 24.000 2.495 1.600 0.137 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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TxDOT Summary Report (Long Form)
For
Span 1 Girder F
January 31, 2015 5:19:53 pm
PGSuper
Copyright  2015, WSDOT, All Rights Reserved
Version 2.7.3 - Built on Jul 23 2013
Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
File \\psf\Dropbox\Projecte\Paloma\Documento 1. Memoria y anejos\05. Estructuras\Aux Files\Bridge 54 SB.pgs
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Trans. Reinforcement data for Span 1, Girder F does not match Girder Library entry Tx46 (5.5 HDP)
Long. Reinforcement data for Span 1, Girder F does not match Girder Library entry Tx46 (5.5 HDP)
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
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Specification Check Summary
The Specification Check Was Not Successful
Horizontal Interface Shears/Length check failed for Strength I Limit State [5.8.4].
Girder Summary
Note: A Non-Standard Strand Fill Was Used For Span 1 Girder F
NOTE: Stresses show in the above table reflect the following sign convention:
Compressive Stress is positive. Tensile Stress is negative
TxDOT Girder Schedule
Span 1
Girder F
Girder Type Tx46 (5.5 HDP)
Prestressing Strands Total
NO. (Nh + Ns) 52
Size 0.600 in Dia.
Strength Grade 270 Low Relaxation
Eccentricity @ CL 14.065 in
Eccentricity @ End 6.065 in
Prestressing Strands Depressed
NO. (# of Harped Strands) 16
Yb of Topmost Depressed Strand(s) @ End 42.500 in
Concrete
Release Strength f'ci 6.900 KSI
Minimum 28 day compressive strength f'c 9.500 KSI
Optional Design
Design Load Compressive Stress (Top CL) 6.480 KSI
Design Load Tensile Stress (Bottom CL) -5.867 KSI
Required minimum ultimate moment capacity 8911.68 kip-ft
Live Load Distribution Factor for Moment (Strength and Service Limit States) 0.66525
Live Load Distribution Factor for Shear (Strength and Service Limit States) 0.68374
Live Load Distribution Factor for Moment (Fatigue Limit States) 0.60000
Non-Standard Strand Pattern for 
Span 1 Girder F
2.5 ABCDEFG (14)
4.5 ABCDEFG (14)
6.5 ABCDEFG (14)
8.5 A (2)
10.5 A (2)
Row
(in)
Strands
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Loading Details
Uniform Loads Applied Along the Entire Girder
Distribution of Uniform Barrier, Sidewalk, and Pedestrian Loads to Girder
12.5 A (2)
14.5 A (2)
16.5 A (2)
Row
(in)
Strands
Girder Line Geometry
Girder Type Tx46 (5.5 HDP)
Span Length, CL Bearing to CL Bearing 128.855 ft
Girder Length 130.200 ft
Number of Girders 23
Girder Spacing Datum Start of Span Measured at and along the centerline pier
Left Girder Spacing Start of Span 6.325 ft
Right Girder Spacing Start of Span 6.325 ft
Girder Spacing Datum End of Span Measured at and along the centerline pier
Left Girder Spacing End of Span 4.054 ft
Right Girder Spacing End of Span 4.054 ft
Slab Thickness for Design 8.000 in
Slab Thickness for Construction 8.000 in
Slab Offset at Start ("A" Dimension) 10.250 in
Slab Offset at End ("A" Dimension) 10.250 in
Overlay 25.000 PSF
Left Traffic Barrier SSTR
Right Traffic Barrier SSTR
Traffic Barrier Weight (per girder) 0.000 kip/ft
Connection type at Pier 1 I Girders CIP INT BENT
Connection type at Pier 2 I Girders CIP INT BENT
Girder 0.793
Load Type w
(kip/ft)
Left Ext. Barrier 0.376 0.000 0.000
Right Ext. Barrier 0.376 0.000 0.000
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
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Slab Load Applied Between Bearings
Slab Load is approximated with Linear Load Segments applied along the length of the girder
Haunch weight includes effects of roadway geometry but does not include a reduction for camber
0.000 0.196 0.313 0.201 0.711
0.331 0.196 0.313 0.201 0.710
0.542 0.196 0.313 0.202 0.710
2.328 0.194 0.311 0.203 0.709
2.331 0.194 0.311 0.203 0.709
2.875 0.194 0.311 0.204 0.709
3.161 0.194 0.310 0.204 0.708
3.831 0.193 0.310 0.205 0.708
4.172 0.193 0.310 0.205 0.708
4.375 0.193 0.309 0.206 0.708
5.750 0.192 0.308 0.207 0.707
5.831 0.191 0.308 0.207 0.707
6.292 0.191 0.308 0.208 0.707
12.348 0.186 0.302 0.216 0.704
12.885 0.185 0.302 0.217 0.704
13.831 0.185 0.301 0.218 0.704
25.368 0.175 0.291 0.239 0.705
25.771 0.174 0.291 0.240 0.705
38.388 0.163 0.280 0.263 0.707
38.656 0.163 0.280 0.264 0.707
51.408 0.152 0.269 0.286 0.707
51.542 0.152 0.269 0.286 0.707
57.985 0.146 0.263 0.294 0.704
57.990 0.146 0.263 0.294 0.704
64.428 0.141 0.258 0.299 0.698
70.866 0.135 0.252 0.302 0.689
70.871 0.135 0.252 0.302 0.689
77.313 0.130 0.246 0.302 0.678
77.448 0.130 0.246 0.302 0.678
90.198 0.119 0.235 0.293 0.647
90.468 0.118 0.235 0.293 0.646
103.084 0.108 0.224 0.273 0.605
103.488 0.107 0.224 0.272 0.603
115.025 0.097 0.214 0.245 0.556
115.969 0.096 0.213 0.243 0.552
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
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Overlay
116.508 0.096 0.213 0.241 0.550
122.563 0.091 0.207 0.223 0.521
123.025 0.090 0.207 0.221 0.518
123.105 0.090 0.207 0.221 0.518
124.480 0.089 0.206 0.216 0.511
124.679 0.089 0.206 0.216 0.510
125.025 0.089 0.205 0.215 0.508
125.695 0.088 0.205 0.212 0.505
125.980 0.088 0.204 0.211 0.503
126.528 0.087 0.204 0.209 0.501
128.313 0.086 0.202 0.203 0.491
128.525 0.086 0.202 0.202 0.490
128.855 0.085 0.202 0.201 0.488
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
0.000 0.331 141.180 141.050 0.153 0.153
0.331 0.542 141.050 140.967 0.153 0.153
0.542 2.328 140.967 140.267 0.153 0.152
2.328 2.331 140.267 140.266 0.152 0.152
2.331 2.875 140.266 140.053 0.152 0.152
2.875 3.161 140.053 139.941 0.152 0.152
3.161 3.831 139.941 139.678 0.152 0.152
3.831 4.172 139.678 139.545 0.152 0.152
4.172 4.375 139.545 139.465 0.152 0.152
4.375 5.750 139.465 138.926 0.152 0.151
5.750 5.831 138.926 138.895 0.151 0.151
5.831 6.292 138.895 138.714 0.151 0.151
6.292 12.348 138.714 136.341 0.151 0.148
12.348 12.885 136.341 136.131 0.148 0.148
12.885 13.831 136.131 135.760 0.148 0.148
13.831 25.368 135.760 131.239 0.148 0.143
25.368 25.771 131.239 131.082 0.143 0.142
25.771 38.388 131.082 126.138 0.142 0.137
38.388 38.656 126.138 126.032 0.137 0.137
38.656 51.408 126.032 121.036 0.137 0.132
51.408 51.542 121.036 120.983 0.132 0.132
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Overlay load is distributed uniformly among all girders per LRFD 4.6.2.2.1
Wcc is the curb to curb width
Live Load Details
Live Loads used for Design
The following live loads were applied to the design (Service and Strength I) limit states:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User-defined vehicular live load: HL93-TRUCK
Configuration: Truck applied only (no lane)
Usage: Use for all actions at all locations
51.542 57.985 120.983 118.459 0.132 0.129
57.985 57.990 118.459 118.457 0.129 0.129
57.990 64.428 118.457 115.934 0.129 0.126
64.428 70.866 115.934 113.412 0.126 0.123
70.866 70.871 113.412 113.410 0.123 0.123
70.871 77.313 113.410 110.885 0.123 0.121
77.313 77.448 110.885 110.833 0.121 0.120
77.448 90.198 110.833 105.836 0.120 0.115
90.198 90.468 105.836 105.731 0.115 0.115
90.468 103.084 105.731 100.787 0.115 0.110
103.084 103.488 100.787 100.629 0.110 0.109
103.488 115.025 100.629 96.109 0.109 0.104
115.025 115.969 96.109 95.738 0.104 0.104
115.969 116.508 95.738 95.527 0.104 0.104
116.508 122.563 95.527 93.155 0.104 0.101
122.563 123.025 93.155 92.974 0.101 0.101
123.025 123.105 92.974 92.942 0.101 0.101
123.105 124.480 92.942 92.404 0.101 0.100
124.480 124.679 92.404 92.326 0.100 0.100
124.679 125.025 92.326 92.190 0.100 0.100
125.025 125.695 92.190 91.928 0.100 0.100
125.695 125.980 91.928 91.816 0.100 0.100
125.980 126.528 91.816 91.601 0.100 0.100
126.528 128.313 91.601 90.902 0.100 0.099
128.313 128.525 90.902 90.819 0.099 0.099
128.525 128.855 90.819 90.689 0.099 0.099
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
Axle Weight
(kip)
Spacing
(ft)
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Live Loads Used for Fatigue Limit States
The following live loads were applied to the Fatigue I limit state:
AASHTO LRFD 3.6.1.4: Fatigue Vehicular Live Load
Live Loads Used for Design Permit Limit State
The following live loads were applied to the design permit (Strength II) limit state:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User Defined Loads
Locations are measured from left support.
Point loads were not defined for this girder
Distributed loads were not defined for this girder
Moment loads were not defined for this girder
Camber and Deflections
1 8.00
2 32.00 14.000
3 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
Camber and Deflection for Span 1 Girder F
Estimated camber at 40 days, D 3.524 in 0.294 ft
Estimated camber at 120 days, D 4.284 in 0.357 ft
Deflection (Prestressing) 7.894 in 0.658 ft
Deflection (Girder) -5.188 in -0.432 ft
Deflection (Slab and Diaphragms) -2.980 in -0.248 ft
Deflection (Traffic Barrier) 0.000 in 0.000 ft
Deflection (Overlay) -0.347 in -0.029 ft
Deflection (User Defined DC) 0.000 in 0.000 ft
Deflection (User Defined DW) 0.000 in 0.000 ft
Screed Camber, C 2.980 in 0.248 ft
Excess Camber (Based on Design Camber) 1.304 in 0.109 ft
Live Load Deflection (HL93 - Per Lane) -4.922 in -0.410 ft
Optional Live Load Deflection (LRFD 3.6.1.3.2) -0.992 in -0.083 ft
Slab Offset ("A" Dimension)
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Prestress Force and Strand Stresses
Stress Checks
Specification = AASHTO LRFD Bridge Design Specifications - US Units
Stress Check for Service I for Casting Yard Stage (At Release) [5.9.4.1.2]
For temporary stresses before losses in pretensioned components
Allowable tensile stress = 0.0948f'ci but not more than 0.200 KSI = 0.200 KSI
Allowable tensile stress = 0.2400f'ci = 0.630 KSI if bonded reinforcement sufficient to resist the tensile force in the concrete is 
provided.
Allowable compressive stress = -0.6f'ci = -4.140 KSI
f'ci required to satisfy this stress check = 6.512 KSI
10.250 8.250 Excessive The haunch depth in the middle of the girder exceeds the depth at the ends by 1.419 in. 
Check stirrup lengths to ensure they engage the deck in all locations.
Minimum
Provided
(in)
Required
(in)
Status Notes
Effective Prestress at Mid-Span
At Jacking 2285.01 0.000 202.500
Before Prestress Transfer 2285.01 0.000 202.500
After Prestress Transfer 2061.01 19.851 182.649
At Lifting 2061.01 19.851 182.649
At Shipping 1986.14 26.486 176.014
After Deck Placement 1869.34 36.837 165.663
After Superimposed Dead Loads 1869.34 36.837 165.663
Final 1847.57 38.766 163.734
Final with Live Load 1931.95 31.288 171.212
Loss Stage Permanent Strand
Force
(kip)
Eff. Loss
(KSI)
fpe
(KSI)
(0.0Lg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
0.672 -0.237 -0.901 -0.054 0.042 -0.291 -0.859 Pass
(-)
Pass
(-)
Pass
(4.82)
(PSXFR) 3.000 -0.970 -4.091 -0.237 0.184 -1.207 -3.907 Pass
(-)
Pass
(-)
Pass
(1.06)
(H) 3.833 -0.939 -4.116 -0.301 0.234 -1.240 -3.882 Pass
(-)
Pass
(-)
Pass
(1.07)
5.047 -0.894 -4.151 -0.393 0.305 -1.287 -3.846 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
(-) (-) (1.08)
(0.1Lg) 13.020 -0.599 -4.382 -0.949 0.737 -1.548 -3.646 Pass
(-)
Pass
(-)
Pass
(1.14)
13.558 -0.579 -4.398 -0.984 0.764 -1.563 -3.634 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.2Lg) 26.040 -0.117 -4.759 -1.687 1.310 -1.804 -3.449 Pass
(-)
Pass
(-)
Pass
(1.20)
26.443 -0.102 -4.770 -1.707 1.325 -1.809 -3.445 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.3Lg) 39.060 0.365 -5.127 -2.214 1.719 -1.849 -3.408 Pass
(-)
Pass
(-)
Pass
(1.21)
39.329 0.375 -5.134 -2.223 1.726 -1.848 -3.408 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.4Lg) 52.080 0.843 -5.479 -2.531 1.965 -1.687 -3.514 Pass
(-)
Pass
(-)
Pass
(1.18)
52.214 0.848 -5.482 -2.533 1.966 -1.685 -3.516 Pass
(-)
Pass
(-)
Pass
(1.18)
(HP) 58.657 1.082 -5.647 -2.610 2.027 -1.528 -3.620 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.5Lg) 65.100 1.083 -5.649 -2.636 2.047 -1.554 -3.603 Pass
(-)
Pass
(-)
Pass
(1.15)
(HP) 71.543 1.082 -5.647 -2.610 2.027 -1.528 -3.620 Pass
(-)
Pass
(-)
Pass
(1.14)
77.985 0.848 -5.482 -2.533 1.966 -1.685 -3.516 Pass
(-)
Pass
(-)
Pass
(1.18)
(0.6Lg) 78.120 0.843 -5.479 -2.531 1.965 -1.687 -3.514 Pass
(-)
Pass
(-)
Pass
(1.18)
90.871 0.375 -5.134 -2.223 1.726 -1.848 -3.408 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.7Lg) 91.140 0.365 -5.127 -2.214 1.719 -1.849 -3.408 Pass
(-)
Pass
(-)
Pass
(1.21)
103.756 -0.102 -4.770 -1.707 1.325 -1.809 -3.445 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.8Lg) 104.160 -0.117 -4.759 -1.687 1.310 -1.804 -3.449 Pass
(-)
Pass
(-)
Pass
(1.20)
116.642 -0.579 -4.398 -0.984 0.764 -1.563 -3.634 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.9Lg) 117.180 -0.599 -4.382 -0.949 0.737 -1.548 -3.646 Pass
(-)
Pass
(-)
Pass
(1.14)
125.152 -0.894 -4.151 -0.393 0.305 -1.287 -3.846 Pass
(-)
Pass
(-)
Pass
(1.08)
(H) 126.367 -0.939 -4.116 -0.301 0.234 -1.240 -3.882 Pass
(-)
Pass
(-)
Pass
(1.07)
(PSXFR) 127.200 -0.970 -4.091 -0.237 0.184 -1.207 -3.907 Pass
(-)
Pass
(-)
Pass
(1.06)
129.527 -0.237 -0.903 -0.054 0.042 -0.291 -0.861 Pass
(-)
Pass
(-)
Pass
(4.81)
(1.0Lg) 130.200 0.000 0.000 0.000 0.000 0.000 0.000 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Service I for Deck and Diaphragm Placement (Bridge Site 1) [5.9.4.2.2]
For stresses at service limit state after losses for components with bonded prestressing tendons other than piles
Allowable tensile stress = 0.0948f'c = 0.292 KSI
Allowable compressive stress = -0.45f'c = -4.275 KSI
f'c required to satisfy this stress check = 8.542 KSI
(f) (f) (f)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.207 -0.791 0.000 0.000 -0.207 -0.791 Pass
(-)
Pass
(5.41)
(PSXFR) 2.328 -0.852 -3.594 -0.343 0.266 -1.195 -3.328 Pass
(-)
Pass
(1.28)
3.161 -0.825 -3.617 -0.463 0.359 -1.288 -3.258 Pass
(-)
Pass
(1.31)
(H) 4.375 -0.786 -3.651 -0.634 0.492 -1.420 -3.159 Pass
(-)
Pass
(1.35)
12.348 -0.530 -3.876 -1.674 1.299 -2.204 -2.577 Pass
(-)
Pass
(1.66)
(0.1Ls) 12.885 -0.513 -3.891 -1.738 1.349 -2.251 -2.542 Pass
(-)
Pass
(1.68)
25.368 -0.105 -4.249 -3.050 2.368 -3.155 -1.881 Pass
(-)
Pass
(1.36)
(0.2Ls) 25.771 -0.091 -4.261 -3.086 2.396 -3.178 -1.865 Pass
(-)
Pass
(1.35)
38.388 0.329 -4.617 -4.028 3.127 -3.699 -1.490 Pass
(-)
Pass
(1.16)
(0.3Ls) 38.656 0.338 -4.624 -4.044 3.140 -3.706 -1.485 Pass
(-)
Pass
(1.15)
51.408 0.764 -4.961 -4.607 3.577 -3.844 -1.384 Pass
(-)
Pass
(1.11)
(0.4Ls) 51.542 0.768 -4.964 -4.611 3.580 -3.843 -1.384 Pass
(-)
Pass
(1.11)
(HP) 57.985 0.981 -5.119 -4.748 3.686 -3.768 -1.432 Pass
(-)
Pass
(1.13)
(0.5Ls) 64.428 0.982 -5.124 -4.788 3.717 -3.806 -1.407 Pass
(-)
Pass
(1.12)
(HP) 70.871 0.981 -5.118 -4.731 3.673 -3.750 -1.446 Pass
(-)
Pass
(1.14)
(0.6Ls) 77.313 0.768 -4.963 -4.577 3.553 -3.809 -1.410 Pass
(-)
Pass
(1.12)
77.448 0.764 -4.960 -4.573 3.550 -3.809 -1.410 Pass
(-)
Pass
(1.12)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Service I for Superimposed Dead Loads (Bridge Site 2) [5.9.4.2.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent loads
Allowable compressive stress = -0.45f'c = -4.275 KSI
f'c required to satisfy this stress check = 8.542 KSI
(0.7Ls) 90.198 0.338 -4.623 -3.983 3.092 -3.645 -1.531 Pass
(-)
Pass
(1.17)
90.468 0.329 -4.615 -3.966 3.079 -3.638 -1.536 Pass
(-)
Pass
(1.18)
(0.8Ls) 103.084 -0.091 -4.259 -3.014 2.340 -3.106 -1.919 Pass
(-)
Pass
(1.38)
103.488 -0.104 -4.248 -2.978 2.312 -3.083 -1.936 Pass
(-)
Pass
(1.39)
(0.9Ls) 115.969 -0.513 -3.890 -1.682 1.306 -2.195 -2.584 Pass
(-)
Pass
(1.65)
116.508 -0.530 -3.875 -1.619 1.257 -2.149 -2.618 Pass
(-)
Pass
(1.63)
(H) 124.480 -0.786 -3.651 -0.609 0.473 -1.396 -3.178 Pass
(-)
Pass
(1.35)
125.695 -0.825 -3.617 -0.444 0.345 -1.269 -3.272 Pass
(-)
Pass
(1.31)
(PSXFR) 126.528 -0.852 -3.594 -0.329 0.255 -1.181 -3.338 Pass
(-)
Pass
(1.28)
(1.0Ls) 128.855 -0.208 -0.792 0.000 0.000 -0.208 -0.792 Pass
(-)
Pass
(5.40)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.207 -0.791 0.000 0.000 -0.207 -0.791 Pass
(5.41)
(PSXFR) 2.328 -0.852 -3.594 -0.343 0.266 -1.195 -3.328 Pass
(1.28)
3.161 -0.825 -3.617 -0.463 0.359 -1.288 -3.258 Pass
(1.31)
(H) 4.375 -0.786 -3.651 -0.634 0.492 -1.420 -3.159 Pass
(1.35)
12.348 -0.530 -3.876 -1.674 1.299 -2.204 -2.577 Pass
(1.66)
(0.1Ls) 12.885 -0.513 -3.891 -1.738 1.349 -2.251 -2.542 Pass
(1.68)
25.368 -0.105 -4.249 -3.050 2.368 -3.155 -1.881 Pass
(1.36)
(0.2Ls) 25.771 -0.091 -4.261 -3.086 2.396 -3.178 -1.865 Pass
(1.35)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
Page 12 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Service I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent and transient 
loads
Allowable compressive stress = -0.6f'c = -5.700 KSI
f'c required to satisfy this stress check = 9.118 KSI
38.388 0.329 -4.617 -4.028 3.127 -3.699 -1.490 Pass
(1.16)
(0.3Ls) 38.656 0.338 -4.624 -4.044 3.140 -3.706 -1.485 Pass
(1.15)
51.408 0.764 -4.961 -4.607 3.577 -3.844 -1.384 Pass
(1.11)
(0.4Ls) 51.542 0.768 -4.964 -4.611 3.580 -3.843 -1.384 Pass
(1.11)
(HP) 57.985 0.981 -5.119 -4.748 3.686 -3.768 -1.432 Pass
(1.13)
(0.5Ls) 64.428 0.982 -5.124 -4.788 3.717 -3.806 -1.407 Pass
(1.12)
(HP) 70.871 0.981 -5.118 -4.731 3.673 -3.750 -1.446 Pass
(1.14)
(0.6Ls) 77.313 0.768 -4.963 -4.577 3.553 -3.809 -1.410 Pass
(1.12)
77.448 0.764 -4.960 -4.573 3.550 -3.809 -1.410 Pass
(1.12)
(0.7Ls) 90.198 0.338 -4.623 -3.983 3.092 -3.645 -1.531 Pass
(1.17)
90.468 0.329 -4.615 -3.966 3.079 -3.638 -1.536 Pass
(1.18)
(0.8Ls) 103.084 -0.091 -4.259 -3.014 2.340 -3.106 -1.919 Pass
(1.38)
103.488 -0.104 -4.248 -2.978 2.312 -3.083 -1.936 Pass
(1.39)
(0.9Ls) 115.969 -0.513 -3.890 -1.682 1.306 -2.195 -2.584 Pass
(1.65)
116.508 -0.530 -3.875 -1.619 1.257 -2.149 -2.618 Pass
(1.63)
(H) 124.480 -0.786 -3.651 -0.609 0.473 -1.396 -3.178 Pass
(1.35)
125.695 -0.825 -3.617 -0.444 0.345 -1.269 -3.272 Pass
(1.31)
(PSXFR) 126.528 -0.852 -3.594 -0.329 0.255 -1.181 -3.338 Pass
(1.28)
(1.0Ls) 128.855 -0.208 -0.792 0.000 0.000 -0.208 -0.792 Pass
(5.40)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
(0.0Ls) 0.000 -0.200 -0.762 -0.203 0.066 -0.403 -0.696 Pass
(8.19)
(PSXFR) 2.328 -0.824 -3.477 -0.642 0.349 -1.466 -3.128 Pass
(1.82)
3.161 -0.799 -3.503 -0.795 0.448 -1.594 -3.056 Pass
(1.87)
(H) 4.375 -0.763 -3.542 -1.015 0.589 -1.778 -2.953 Pass
(1.93)
12.348 -0.520 -3.804 -2.351 1.446 -2.872 -2.358 Pass
(1.98)
(0.1Ls) 12.885 -0.504 -3.822 -2.435 1.499 -2.938 -2.323 Pass
(1.94)
25.368 -0.104 -4.246 -4.137 2.580 -4.242 -1.667 Pass
(1.34)
(0.2Ls) 25.771 -0.091 -4.260 -4.185 2.609 -4.276 -1.651 Pass
(1.33)
38.388 0.334 -4.687 -5.423 3.384 -5.089 -1.303 Pass
(1.12)
(0.3Ls) 38.656 0.343 -4.695 -5.444 3.397 -5.101 -1.298 Pass
(1.12)
51.408 0.785 -5.100 -6.208 3.859 -5.423 -1.241 Pass
(1.05)
(0.4Ls) 51.542 0.790 -5.104 -6.214 3.862 -5.424 -1.241 Pass
(1.05)
(HP) 57.985 1.013 -5.288 -6.411 3.974 -5.398 -1.314 Pass
(1.06)
(0.5Ls) 64.428 1.015 -5.295 -6.480 4.006 -5.465 -1.290 Pass
(1.04)
(HP) 70.871 1.013 -5.288 -6.435 3.958 -5.422 -1.330 Pass
(1.05)
(0.6Ls) 77.313 0.790 -5.103 -6.261 3.830 -5.471 -1.273 Pass
(1.04)
77.448 0.785 -5.099 -6.256 3.827 -5.471 -1.273 Pass
(1.04)
(0.7Ls) 90.198 0.343 -4.695 -5.525 3.339 -5.182 -1.355 Pass
(1.10)
90.468 0.334 -4.686 -5.504 3.326 -5.171 -1.360 Pass
(1.10)
(0.8Ls) 103.084 -0.091 -4.258 -4.273 2.541 -4.364 -1.718 Pass
(1.31)
103.488 -0.104 -4.245 -4.225 2.511 -4.330 -1.734 Pass
(1.32)
(0.9Ls) 115.969 -0.503 -3.821 -2.491 1.443 -2.994 -2.378 Pass
(1.90)
116.508 -0.520 -3.803 -2.405 1.391 -2.925 -2.412 Pass
(1.95)
(H) 124.480 -0.763 -3.542 -1.021 0.559 -1.784 -2.983 Pass
(1.91)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
Page 14 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Tensile Stresses for Service III for Final with Live Load (Bridge Site 3) 
[5.9.4.2.2]
For stresses at service limit state after losses which involve traffic loading in members with bonded prestressing tendons other 
than piles
Allowable tensile stress in the precompressed tensile zone = 0.1900f'c = 0.586 KSI
f'c required to satisfy this stress check = 9.063 KSI
125.695 -0.799 -3.503 -0.792 0.423 -1.591 -3.081 Pass
(1.85)
(PSXFR) 126.528 -0.824 -3.477 -0.632 0.328 -1.456 -3.149 Pass
(1.81)
(1.0Ls) 128.855 -0.200 -0.764 -0.174 0.057 -0.374 -0.707 Pass
(8.06)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.762 0.066 -0.696 Pass
(-)
(PSXFR) 2.328 -3.477 0.482 -2.994 Pass
(-)
3.161 -3.503 0.628 -2.876 Pass
(-)
(H) 4.375 -3.542 0.835 -2.707 Pass
(-)
12.348 -3.804 2.096 -1.708 Pass
(-)
(0.1Ls) 12.885 -3.822 2.175 -1.647 Pass
(-)
25.368 -4.246 3.764 -0.482 Pass
(-)
(0.2Ls) 25.771 -4.260 3.808 -0.452 Pass
(-)
38.388 -4.687 4.944 0.257 Pass
(2.28)
(0.3Ls) 38.656 -4.695 4.963 0.267 Pass
(2.19)
51.408 -5.100 5.648 0.548 Pass
(1.07)
(0.4Ls) 51.542 -5.104 5.652 0.549 Pass
(1.07)
(HP) 57.985 -5.288 5.820 0.532 Pass
(1.10)
(0.5Ls) 64.428 -5.295 5.867 0.572 Pass
(1.02)
(HP) 70.871 -5.288 5.815 0.527 Pass
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Fatigue I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to the Fatigue I load 
combination and one-half the sum of effective prestress and permanent loads
Allowable compressive stress = -0.4f'c = -3.800 KSI
f'c required to satisfy this stress check = 7.779 KSI
(1.11)
(0.6Ls) 77.313 -5.103 5.642 0.539 Pass
(1.09)
77.448 -5.099 5.637 0.538 Pass
(1.09)
(0.7Ls) 90.198 -4.695 4.944 0.250 Pass
(2.34)
90.468 -4.686 4.925 0.239 Pass
(2.45)
(0.8Ls) 103.084 -4.258 3.784 -0.474 Pass
(-)
103.488 -4.245 3.740 -0.504 Pass
(-)
(0.9Ls) 115.969 -3.821 2.153 -1.668 Pass
(-)
116.508 -3.803 2.075 -1.728 Pass
(-)
(H) 124.480 -3.542 0.820 -2.722 Pass
(-)
125.695 -3.503 0.614 -2.890 Pass
(-)
(PSXFR) 126.528 -3.477 0.469 -3.008 Pass
(-)
(1.0Ls) 128.855 -0.764 0.057 -0.707 Pass
(-)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
(0.0Ls) 0.000 -0.200 -0.762 -0.203 0.066 -0.303 -0.315 Pass
(10+)
(PSXFR) 2.328 -0.824 -3.477 -0.443 0.208 -0.855 -1.531 Pass
(2.48)
3.161 -0.799 -3.503 -0.527 0.257 -0.927 -1.495 Pass
(2.54)
(H) 4.375 -0.763 -3.542 -0.647 0.328 -1.028 -1.444 Pass
(2.63)
12.348 -0.520 -3.804 -1.376 0.756 -1.636 -1.146 Pass
(2.32)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Moment Capacity
(0.1Ls) 12.885 -0.504 -3.822 -1.422 0.782 -1.674 -1.129 Pass
(2.27)
25.368 -0.104 -4.246 -2.345 1.322 -2.397 -0.801 Pass
(1.59)
(0.2Ls) 25.771 -0.091 -4.260 -2.370 1.337 -2.416 -0.793 Pass
(1.57)
38.388 0.334 -4.687 -3.045 1.724 -2.878 -0.619 Pass
(1.32)
(0.3Ls) 38.656 0.343 -4.695 -3.056 1.730 -2.885 -0.617 Pass
(1.32)
51.408 0.785 -5.100 -3.466 1.961 -3.074 -0.589 Pass
(1.24)
(0.4Ls) 51.542 0.790 -5.104 -3.469 1.963 -3.074 -0.589 Pass
(1.24)
(HP) 57.985 1.013 -5.288 -3.567 2.018 -3.060 -0.625 Pass
(1.24)
(0.5Ls) 64.428 1.015 -5.295 -3.591 2.034 -3.083 -0.614 Pass
(1.23)
(HP) 70.871 1.013 -5.288 -3.586 2.010 -3.079 -0.634 Pass
(1.23)
(0.6Ls) 77.313 0.790 -5.103 -3.507 1.946 -3.112 -0.606 Pass
(1.22)
77.448 0.785 -5.099 -3.504 1.944 -3.112 -0.606 Pass
(1.22)
(0.7Ls) 90.198 0.343 -4.695 -3.123 1.700 -2.951 -0.647 Pass
(1.29)
90.468 0.334 -4.686 -3.111 1.693 -2.944 -0.650 Pass
(1.29)
(0.8Ls) 103.084 -0.091 -4.258 -2.443 1.300 -2.489 -0.829 Pass
(1.53)
103.488 -0.104 -4.245 -2.417 1.285 -2.470 -0.837 Pass
(1.54)
(0.9Ls) 115.969 -0.503 -3.821 -1.468 0.751 -1.719 -1.160 Pass
(2.21)
116.508 -0.520 -3.803 -1.420 0.724 -1.680 -1.177 Pass
(2.26)
(H) 124.480 -0.763 -3.542 -0.649 0.308 -1.031 -1.463 Pass
(2.60)
125.695 -0.799 -3.503 -0.521 0.240 -0.921 -1.512 Pass
(2.51)
(PSXFR) 126.528 -0.824 -3.477 -0.431 0.193 -0.844 -1.546 Pass
(2.46)
(1.0Ls) 128.855 -0.200 -0.764 -0.174 0.057 -0.274 -0.325 Pass
(10+)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
 Positive Moment Capacity for Strength I Limit State for 
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Final with Live Load Stage (Bridge Site 3) [5.7]
(0.0Ls) 0.000 0.00 1481.22 0.00 Pass
(f)
Pass
(f)
0.331 93.84 2185.80 124.81 Pass
(10+)
Pass
(10+)
(FoS) 0.542 153.19 2618.02 203.74 Pass
(10+)
Pass
(10+)
(PSXFR) 2.328 648.84 5905.28 862.96 Pass
(6.84)
Pass
(9.10)
2.331 649.74 5906.38 864.15 Pass
(6.83)
Pass
(9.09)
2.875 797.71 6088.66 1060.95 Pass
(5.74)
Pass
(7.63)
3.161 875.07 6184.11 1163.85 Pass
(5.31)
Pass
(7.07)
3.831 1054.64 6405.91 1402.67 Pass
(4.57)
Pass
(6.07)
(CS) 4.172 1145.06 6517.69 1522.93 Pass
(4.28)
Pass
(5.69)
(H) 4.375 1198.87 6584.23 1594.50 Pass
(4.13)
Pass
(5.49)
5.750 1557.56 7028.98 2071.55 Pass
(3.39)
Pass
(4.51)
5.831 1578.48 7055.08 2099.38 Pass
(3.36)
Pass
(4.47)
(1.5H) 6.292 1696.48 7202.37 2256.32 Pass
(3.19)
Pass
(4.25)
12.348 3158.37 8585.98 4200.64 Pass
(2.04)
Pass
(2.72)
(0.1Ls) 12.885 3280.02 8600.42 4362.43 Pass
(1.97)
Pass
(2.62)
13.831 3490.85 8625.96 4642.83 Pass
(1.86)
Pass
(2.47)
25.368 5733.86 8947.99 6751.89 Pass
(1.33)
Pass
(1.56)
(0.2Ls) 25.771 5801.24 8959.47 6757.66 Pass
(1.33)
Pass
(1.54)
38.388 7535.97 9324.63 6980.48 Pass
(1.34)
Pass
(1.24)
(0.3Ls) 38.656 7565.00 9332.43 6986.00 Pass
(1.34)
Pass
(1.23)
51.408 8599.97 9698.99 7274.87 Pass
(1.33)
Pass
(1.13)
(0.4Ls) 51.542 8607.09 9702.80 7278.12 Pass
(1.33)
Pass
(1.13)
(HP) 57.985 8853.60 9884.18 7437.27 Pass
(1.33)
Pass
(1.12)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
Page 18 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
57.990 8853.72 9884.14 7437.26 Pass
(1.33)
Pass
(1.12)
(0.5Ls) 64.428 8911.68 9839.95 7419.94 Pass
(1.33)
Pass
(1.10)
70.866 8833.97 9792.83 7408.76 Pass
(1.32)
Pass
(1.11)
(HP) 70.871 8833.84 9792.79 7408.75 Pass
(1.32)
Pass
(1.11)
(0.6Ls) 77.313 8568.71 9519.94 7222.39 Pass
(1.32)
Pass
(1.11)
77.448 8561.16 9514.19 7218.55 Pass
(1.32)
Pass
(1.11)
(0.7Ls) 90.198 7497.10 8969.76 6874.59 Pass
(1.30)
Pass
(1.20)
90.468 7467.50 8958.30 6867.81 Pass
(1.30)
Pass
(1.20)
(0.8Ls) 103.084 5722.05 8433.67 6579.40 Pass
(1.28)
Pass
(1.47)
103.488 5654.56 8417.43 6571.20 Pass
(1.28)
Pass
(1.49)
115.025 3426.93 7976.89 4557.82 Pass
(1.75)
Pass
(2.33)
(0.9Ls) 115.969 3218.94 7943.16 4281.18 Pass
(1.86)
Pass
(2.47)
116.508 3098.64 7924.11 4121.19 Pass
(1.92)
Pass
(2.56)
(1.5H) 122.563 1660.29 6658.68 2208.19 Pass
(3.02)
Pass
(4.01)
123.025 1544.25 6525.22 2053.85 Pass
(3.18)
Pass
(4.23)
123.105 1523.98 6501.90 2026.89 Pass
(3.21)
Pass
(4.27)
(H) 124.480 1172.33 6097.42 1559.20 Pass
(3.91)
Pass
(5.20)
(CS) 124.679 1120.81 6038.32 1490.67 Pass
(4.05)
Pass
(5.39)
125.025 1030.78 5935.16 1370.93 Pass
(4.33)
Pass
(5.76)
125.695 854.97 5733.91 1137.11 Pass
(5.04)
Pass
(6.71)
125.980 779.54 5647.42 1036.78 Pass
(5.45)
Pass
(7.24)
(PSXFR) 126.528 633.63 5480.43 842.73 Pass
(6.50)
Pass
(8.65)
(FoS) 128.313 149.54 2521.42 198.89 Pass
(10+)
Pass
(10+)
128.525 91.31 2124.54 121.45 Pass
(10+)
Pass
(10+)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Shear
(1.0Ls) 128.855 0.00 1461.99 0.00 Pass
(f)
Pass
(f)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
Ultimate Shears for Strength I Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 272.62 411.72 Pass
(1.51)
(H) 4.375 Yes Yes 271.86 410.98 Pass
(1.51)
5.831 Yes Yes 266.44 332.39 Pass
(1.25)
(1.5H) 6.292 Yes Yes 264.72 331.17 Pass
(1.25)
12.348 Yes Yes 242.33 311.46 Pass
(1.29)
(0.1Ls) 12.885 Yes Yes 240.36 309.95 Pass
(1.29)
13.831 Yes Yes 236.89 260.28 Pass
(1.10)
25.368 Yes Yes 195.03 236.38 Pass
(1.21)
(0.2Ls) 25.771 Yes Yes 193.58 235.93 Pass
(1.22)
38.388 Yes Yes 148.82 213.17 Pass
(1.43)
(0.3Ls) 38.656 Yes Yes 147.88 211.76 Pass
(1.43)
51.408 Yes Yes 103.71 183.29 Pass
(1.77)
(0.4Ls) 51.542 Yes Yes 103.25 183.24 Pass
(1.77)
(HP) 57.985 Yes Yes 81.36 185.59 Pass
(2.28)
(0.5Ls) 64.428 Yes Yes 62.87 163.84 Pass
(2.61)
(HP) 70.871 Yes Yes 84.37 186.05 Pass
(2.21)
(0.6Ls) 77.313 Yes Yes 106.00 184.76 Pass
(1.74)
77.448 Yes Yes 106.46 184.83 Pass
(1.74)
(0.7Ls) 90.198 Yes Yes 149.59 218.22 Pass
(1.46)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
90.468 Yes Yes 150.51 219.86 Pass
(1.46)
(0.8Ls) 103.084 Yes Yes 193.48 237.89 Pass
(1.23)
103.488 Yes Yes 194.86 238.39 Pass
(1.22)
115.025 Yes Yes 234.25 262.42 Pass
(1.12)
(0.9Ls) 115.969 Yes Yes 237.48 312.41 Pass
(1.32)
116.508 Yes Yes 239.32 313.97 Pass
(1.31)
(1.5H) 122.563 Yes Yes 259.99 336.27 Pass
(1.29)
123.025 Yes Yes 261.56 337.45 Pass
(1.29)
(H) 124.480 Yes Yes 266.53 416.39 Pass
(1.56)
(CS) 124.679 Yes Yes 267.21 417.14 Pass
(1.56)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
Ultimate Shears for Strength II Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 218.98 419.81 Pass
(1.92)
(H) 4.375 Yes Yes 218.34 419.21 Pass
(1.92)
5.831 Yes Yes 213.70 341.12 Pass
(1.60)
(1.5H) 6.292 Yes Yes 212.23 340.18 Pass
(1.60)
12.348 Yes Yes 193.09 323.91 Pass
(1.68)
(0.1Ls) 12.885 Yes Yes 191.40 322.55 Pass
(1.69)
13.831 Yes Yes 188.43 272.59 Pass
(1.45)
25.368 Yes Yes 152.59 251.45 Pass
(1.65)
(0.2Ls) 25.771 Yes Yes 151.35 251.03 Pass
(1.66)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
Horizontal Interface Shears/Length for Strength I Limit State [5.8.4]
38.388 Yes Yes 112.96 242.89 Pass
(2.15)
(0.3Ls) 38.656 Yes Yes 112.15 242.86 Pass
(2.17)
51.408 No Yes 74.20 245.27 Pass
(3.31)
(0.4Ls) 51.542 No Yes 73.81 245.33 Pass
(3.32)
(HP) 57.985 No Yes 54.97 249.29 Pass
(4.54)
(0.5Ls) 64.428 No Yes 39.48 229.67 Pass
(5.82)
(HP) 70.871 No Yes 57.98 249.42 Pass
(4.30)
(0.6Ls) 77.313 Yes Yes 76.56 245.77 Pass
(3.21)
77.448 Yes Yes 76.95 245.71 Pass
(3.19)
(0.7Ls) 90.198 Yes Yes 113.87 244.19 Pass
(2.14)
90.468 Yes Yes 114.65 244.24 Pass
(2.13)
(0.8Ls) 103.084 Yes Yes 151.25 253.22 Pass
(1.67)
103.488 Yes Yes 152.42 253.69 Pass
(1.66)
115.025 Yes Yes 185.80 274.90 Pass
(1.48)
(0.9Ls) 115.969 Yes Yes 188.52 325.19 Pass
(1.72)
116.508 Yes Yes 190.08 326.60 Pass
(1.72)
(1.5H) 122.563 Yes Yes 207.50 345.67 Pass
(1.67)
123.025 Yes Yes 208.83 346.56 Pass
(1.66)
(H) 124.480 Yes Yes 213.00 424.96 Pass
(2.00)
(CS) 124.679 Yes Yes 213.57 425.56 Pass
(1.99)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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(CS) 4.172 8.000 24.000 Pass 0.600 0.280 Pass 89.330 117.282 Pass
(1.31)
(H) 4.375 8.000 24.000 Pass 0.600 0.280 Pass 89.014 117.282 Pass
(1.32)
5.831 12.000 24.000 Pass 0.400 0.280 Pass 86.767 106.482 Pass
(1.23)
(1.5H) 6.292 12.000 24.000 Pass 0.400 0.280 Pass 86.062 106.482 Pass
(1.24)
12.348 12.000 24.000 Pass 0.400 0.280 Pass 77.059 106.482 Pass
(1.38)
(0.1Ls) 12.885 12.000 24.000 Pass 0.400 0.280 Pass 76.283 106.482 Pass
(1.40)
13.831 18.000 24.000 Pass 0.267 0.274 Fail 74.926 99.282 Pass
(1.33)
25.368 18.000 24.000 Pass 0.267 N/A N/A 59.230 99.282 Pass
(1.68)
(0.2Ls) 25.771 18.000 24.000 Pass 0.267 N/A N/A 58.709 99.282 Pass
(1.69)
38.388 18.000 24.000 Pass 0.267 N/A N/A 43.253 99.282 Pass
(2.30)
(0.3Ls) 38.656 18.000 24.000 Pass 0.267 N/A N/A 42.941 99.282 Pass
(2.31)
51.408 18.000 24.000 Pass 0.267 N/A N/A 28.899 99.282 Pass
(3.44)
(0.4Ls) 51.542 18.000 24.000 Pass 0.267 N/A N/A 28.759 99.282 Pass
(3.45)
(HP) 57.985 18.000 24.000 Pass 0.267 N/A N/A 22.208 99.282 Pass
(4.47)
(0.5Ls) 64.428 18.000 24.000 Pass 0.267 N/A N/A 17.162 99.282 Pass
(5.78)
(HP) 70.871 18.000 24.000 Pass 0.267 N/A N/A 23.030 99.282 Pass
(4.31)
(0.6Ls) 77.313 18.000 24.000 Pass 0.267 N/A N/A 29.525 99.282 Pass
(3.36)
77.448 18.000 24.000 Pass 0.267 N/A N/A 29.665 99.282 Pass
(3.35)
(0.7Ls) 90.198 18.000 24.000 Pass 0.267 N/A N/A 43.438 99.282 Pass
(2.29)
90.468 18.000 24.000 Pass 0.267 N/A N/A 43.743 99.282 Pass
(2.27)
(0.8Ls) 103.084 18.000 24.000 Pass 0.267 N/A N/A 58.676 99.282 Pass
(1.69)
103.488 18.000 24.000 Pass 0.267 N/A N/A 59.177 99.282 Pass
(1.68)
115.025 18.000 24.000 Pass 0.267 0.253 Pass 74.093 99.282 Pass
(1.34)
(0.9Ls) 115.969 12.000 24.000 Pass 0.400 0.280 Pass 75.369 106.482 Pass
(1.41)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
Page 23 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Horizontal Interface Shears/Length for Strength II Limit State [5.8.4]
116.508 12.000 24.000 Pass 0.400 0.280 Pass 76.101 106.482 Pass
(1.40)
(1.5H) 122.563 12.000 24.000 Pass 0.400 0.280 Pass 84.524 106.482 Pass
(1.26)
123.025 12.000 24.000 Pass 0.400 0.280 Pass 85.181 106.482 Pass
(1.25)
(H) 124.480 8.000 24.000 Pass 0.600 0.280 Pass 87.267 117.282 Pass
(1.34)
(CS) 124.679 8.000 24.000 Pass 0.600 0.280 Pass 87.554 117.282 Pass
(1.34)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(CS) 4.172 8.000 24.000 Pass 0.600 0.195 Pass 71.755 117.282 Pass
(1.63)
(H) 4.375 8.000 24.000 Pass 0.600 0.189 Pass 71.488 117.282 Pass
(1.64)
5.831 12.000 24.000 Pass 0.400 N/A N/A 69.592 106.482 Pass
(1.53)
(1.5H) 6.292 12.000 24.000 Pass 0.400 N/A N/A 68.998 106.482 Pass
(1.54)
12.348 12.000 24.000 Pass 0.400 N/A N/A 61.400 106.482 Pass
(1.73)
(0.1Ls) 12.885 12.000 24.000 Pass 0.400 N/A N/A 60.744 106.482 Pass
(1.75)
13.831 18.000 24.000 Pass 0.267 N/A N/A 59.599 99.282 Pass
(1.67)
25.368 18.000 24.000 Pass 0.267 N/A N/A 46.342 99.282 Pass
(2.14)
(0.2Ls) 25.771 18.000 24.000 Pass 0.267 N/A N/A 45.902 99.282 Pass
(2.16)
38.388 18.000 24.000 Pass 0.267 N/A N/A 32.831 99.282 Pass
(3.02)
(0.3Ls) 38.656 18.000 24.000 Pass 0.267 N/A N/A 32.567 99.282 Pass
(3.05)
51.408 18.000 24.000 Pass 0.267 N/A N/A 20.676 99.282 Pass
(4.80)
(0.4Ls) 51.542 18.000 24.000 Pass 0.267 N/A N/A 20.557 99.282 Pass
(4.83)
(HP) 57.985 18.000 24.000 Pass 0.267 N/A N/A 15.004 99.282 Pass
(6.62)
(0.5Ls) 64.428 18.000 24.000 Pass 0.267 N/A N/A 10.776 99.282 Pass
(9.21)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Longitudinal Reinforcement for Shear Check - Strength I [5.8.3.5]
(HP) 70.871 18.000 24.000 Pass 0.267 N/A N/A 15.826 99.282 Pass
(6.27)
(0.6Ls) 77.313 18.000 24.000 Pass 0.267 N/A N/A 21.323 99.282 Pass
(4.66)
77.448 18.000 24.000 Pass 0.267 N/A N/A 21.441 99.282 Pass
(4.63)
(0.7Ls) 90.198 18.000 24.000 Pass 0.267 N/A N/A 33.065 99.282 Pass
(3.00)
90.468 18.000 24.000 Pass 0.267 N/A N/A 33.321 99.282 Pass
(2.98)
(0.8Ls) 103.084 18.000 24.000 Pass 0.267 N/A N/A 45.869 99.282 Pass
(2.16)
103.488 18.000 24.000 Pass 0.267 N/A N/A 46.289 99.282 Pass
(2.14)
115.025 18.000 24.000 Pass 0.267 N/A N/A 58.766 99.282 Pass
(1.69)
(0.9Ls) 115.969 12.000 24.000 Pass 0.400 N/A N/A 59.831 106.482 Pass
(1.78)
116.508 12.000 24.000 Pass 0.400 N/A N/A 60.442 106.482 Pass
(1.76)
(1.5H) 122.563 12.000 24.000 Pass 0.400 N/A N/A 67.459 106.482 Pass
(1.58)
123.025 12.000 24.000 Pass 0.400 N/A N/A 68.006 106.482 Pass
(1.57)
(H) 124.480 8.000 24.000 Pass 0.600 N/A N/A 69.741 117.282 Pass
(1.68)
(CS) 124.679 8.000 24.000 Pass 0.600 N/A N/A 69.980 117.282 Pass
(1.68)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(FoS) 0.542 549.99 301.39 5.8.3.5-2 Pass
(1.82)
(PSXFR) 2.328 1299.35 301.39 5.8.3.5-2 Pass
(4.31)
2.331 1299.60 301.39 5.8.3.5-2 Pass
(4.31)
3.161 1437.41 301.39 5.8.3.5-2 Pass
(4.77)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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3.831 1489.79 301.39 5.8.3.5-2 Pass
(4.94)
(CS) 4.172 1516.21 301.39 5.8.3.5-2 Pass
(5.03)
(H) 4.375 1531.95 629.96 5.8.3.5-1 Pass
(2.43)
5.831 1643.45 799.86 5.8.3.5-1 Pass
(2.05)
(1.5H) 6.292 1678.32 828.35 5.8.3.5-1 Pass
(2.03)
12.348 2218.05 1217.24 5.8.3.5-1 Pass
(1.82)
(0.1Ls) 12.885 2219.98 1246.88 5.8.3.5-1 Pass
(1.78)
13.831 2223.31 1346.76 5.8.3.5-1 Pass
(1.65)
25.368 2578.52 1950.63 5.8.3.5-1 Pass
(1.32)
(0.2Ls) 25.771 2579.56 1965.85 5.8.3.5-1 Pass
(1.31)
38.388 2820.89 2378.14 5.8.3.5-1 Pass
(1.19)
(0.3Ls) 38.656 2821.28 2382.93 5.8.3.5-1 Pass
(1.18)
51.408 2833.67 2510.76 5.8.3.5-1 Pass
(1.13)
(0.4Ls) 51.542 2833.74 2511.02 5.8.3.5-1 Pass
(1.13)
(HP) 57.985 2835.96 2498.45 5.8.3.5-1 Pass
(1.14)
(0.5Ls) 64.428 2829.58 2531.41 5.8.3.5-1 Pass
(1.12)
(HP) 70.871 2822.29 2495.45 5.8.3.5-1 Pass
(1.13)
(0.6Ls) 77.313 2804.95 2504.18 5.8.3.5-1 Pass
(1.12)
77.448 2804.54 2503.78 5.8.3.5-1 Pass
(1.12)
(0.7Ls) 90.198 2756.98 2362.67 5.8.3.5-1 Pass
(1.17)
90.468 2755.77 2357.59 5.8.3.5-1 Pass
(1.17)
(0.8Ls) 103.084 2482.94 1935.87 5.8.3.5-1 Pass
(1.28)
103.488 2480.73 1920.33 5.8.3.5-1 Pass
(1.29)
115.025 2110.42 1319.32 5.8.3.5-1 Pass
(1.60)
(0.9Ls) 115.969 2105.13 1219.37 5.8.3.5-1 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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Longitudinal Reinforcement for Shear Check - Strength II [5.8.3.5]
(1.73)
116.508 2102.10 1189.81 5.8.3.5-1 Pass
(1.77)
(1.5H) 122.563 1596.46 808.36 5.8.3.5-1 Pass
(1.97)
123.025 1563.06 780.15 5.8.3.5-1 Pass
(2.00)
(H) 124.480 1455.80 610.90 5.8.3.5-1 Pass
(2.38)
(CS) 124.679 1440.95 289.88 5.8.3.5-2 Pass
(4.97)
125.025 1415.03 289.88 5.8.3.5-2 Pass
(4.88)
125.695 1364.53 289.88 5.8.3.5-2 Pass
(4.71)
(PSXFR) 126.528 1232.71 289.88 5.8.3.5-2 Pass
(4.25)
(FoS) 128.313 531.42 289.88 5.8.3.5-2 Pass
(1.83)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
(FoS) 0.542 549.99 193.56 5.8.3.5-2 Pass
(2.84)
(PSXFR) 2.328 1299.35 193.56 5.8.3.5-2 Pass
(6.71)
2.331 1299.60 193.56 5.8.3.5-2 Pass
(6.71)
3.161 1437.41 193.56 5.8.3.5-2 Pass
(7.43)
3.831 1489.79 193.56 5.8.3.5-2 Pass
(7.70)
(CS) 4.172 1516.21 193.56 5.8.3.5-2 Pass
(7.83)
(H) 4.375 1531.95 459.83 5.8.3.5-1 Pass
(3.33)
5.831 1643.45 606.90 5.8.3.5-1 Pass
(2.71)
(1.5H) 6.292 1678.32 629.86 5.8.3.5-1 Pass
(2.66)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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12.348 2218.05 943.98 5.8.3.5-1 Pass
(2.35)
(0.1Ls) 12.885 2219.98 967.86 5.8.3.5-1 Pass
(2.29)
13.831 2223.31 1058.93 5.8.3.5-1 Pass
(2.10)
25.368 2578.52 1545.68 5.8.3.5-1 Pass
(1.67)
(0.2Ls) 25.771 2579.56 1557.89 5.8.3.5-1 Pass
(1.66)
38.388 2820.89 1890.09 5.8.3.5-1 Pass
(1.49)
(0.3Ls) 38.656 2821.28 1894.03 5.8.3.5-1 Pass
(1.49)
51.408 2833.67 2009.46 5.8.3.5-1 Pass
(1.41)
(0.4Ls) 51.542 2833.74 2009.97 5.8.3.5-1 Pass
(1.41)
(HP) 57.985 2835.96 2012.09 5.8.3.5-1 Pass
(1.41)
(0.5Ls) 64.428 2829.58 2048.50 5.8.3.5-1 Pass
(1.38)
(HP) 70.871 2822.29 2009.44 5.8.3.5-1 Pass
(1.40)
(0.6Ls) 77.313 2804.95 2001.14 5.8.3.5-1 Pass
(1.40)
77.448 2804.54 2000.50 5.8.3.5-1 Pass
(1.40)
(0.7Ls) 90.198 2756.98 1873.90 5.8.3.5-1 Pass
(1.47)
90.468 2755.77 1869.66 5.8.3.5-1 Pass
(1.47)
(0.8Ls) 103.084 2482.94 1529.01 5.8.3.5-1 Pass
(1.62)
103.488 2480.73 1516.50 5.8.3.5-1 Pass
(1.64)
115.025 2110.42 1032.04 5.8.3.5-1 Pass
(2.04)
(0.9Ls) 115.969 2105.13 940.88 5.8.3.5-1 Pass
(2.24)
116.508 2102.10 917.09 5.8.3.5-1 Pass
(2.29)
(1.5H) 122.563 1596.46 609.50 5.8.3.5-1 Pass
(2.62)
123.025 1563.06 586.84 5.8.3.5-1 Pass
(2.66)
(H) 124.480 1455.80 447.20 5.8.3.5-1 Pass
(3.26)
(CS) 124.679 1440.95 188.49 5.8.3.5-2 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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(7.64)
125.025 1415.03 188.49 5.8.3.5-2 Pass
(7.51)
125.695 1364.53 188.49 5.8.3.5-2 Pass
(7.24)
(PSXFR) 126.528 1232.71 188.49 5.8.3.5-2 Pass
(6.54)
(FoS) 128.313 531.42 188.49 5.8.3.5-2 Pass
(2.82)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Stirrup Detailing Check [5.8.2.5, 5.8.2.7, 5.10.3.1.2]
(0.0Ls) 0.000 #4 3.000 24.000 2.495 1.600 0.136 Pass
0.331 #4 4.000 24.000 2.495 1.200 0.136 Pass
(FoS) 0.542 #4 4.000 24.000 2.495 1.200 0.136 Pass
(PSXFR) 2.328 #4 4.000 24.000 2.495 1.200 0.136 Pass
2.331 #4 6.000 24.000 2.495 0.800 0.136 Pass
3.161 #4 6.000 24.000 2.495 0.800 0.136 Pass
3.831 #4 8.000 24.000 2.495 0.600 0.136 Pass
(CS) 4.172 #4 8.000 24.000 2.495 0.600 0.136 Pass
(H) 4.375 #4 8.000 24.000 2.495 0.600 0.136 Pass
5.831 #4 12.000 24.000 2.495 0.400 0.136 Pass
(1.5H) 6.292 #4 12.000 24.000 2.495 0.400 0.136 Pass
12.348 #4 12.000 24.000 2.495 0.400 0.136 Pass
(0.1Ls) 12.885 #4 12.000 24.000 2.495 0.400 0.136 Pass
13.831 #4 18.000 24.000 2.495 0.267 0.136 Pass
25.368 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.2Ls) 25.771 #4 18.000 24.000 2.495 0.267 0.136 Pass
38.388 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.3Ls) 38.656 #4 18.000 24.000 2.495 0.267 0.136 Pass
51.408 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.4Ls) 51.542 #4 18.000 24.000 2.495 0.267 0.136 Pass
(HP) 57.985 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.5Ls) 64.428 #4 18.000 24.000 2.495 0.267 0.136 Pass
(HP) 70.871 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.6Ls) 77.313 #4 18.000 24.000 2.495 0.267 0.136 Pass
77.448 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.7Ls) 90.198 #4 18.000 24.000 2.495 0.267 0.136 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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90.468 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.8Ls) 103.084 #4 18.000 24.000 2.495 0.267 0.136 Pass
103.488 #4 18.000 24.000 2.495 0.267 0.136 Pass
115.025 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.9Ls) 115.969 #4 12.000 24.000 2.495 0.400 0.136 Pass
116.508 #4 12.000 24.000 2.495 0.400 0.136 Pass
(1.5H) 122.563 #4 12.000 24.000 2.495 0.400 0.136 Pass
123.025 #4 12.000 24.000 2.495 0.400 0.136 Pass
(H) 124.480 #4 8.000 24.000 2.495 0.600 0.136 Pass
(CS) 124.679 #4 8.000 24.000 2.495 0.600 0.136 Pass
125.025 #4 8.000 24.000 2.495 0.600 0.136 Pass
125.695 #4 6.000 24.000 2.495 0.800 0.136 Pass
(PSXFR) 126.528 #4 4.000 24.000 2.495 1.200 0.136 Pass
(FoS) 128.313 #4 4.000 24.000 2.495 1.200 0.136 Pass
128.525 #4 4.000 24.000 2.495 1.200 0.136 Pass
(1.0Ls) 128.855 #4 3.000 24.000 2.495 1.600 0.136 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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TxDOT Summary Report (Long Form)
For
Span 1 Girder F
January 31, 2015 5:21:53 pm
PGSuper
Copyright  2015, WSDOT, All Rights Reserved
Version 2.7.3 - Built on Jul 23 2013
Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
File \\psf\Dropbox\Projecte\Paloma\Documento 1. Memoria y anejos\05. Estructuras\Aux Files\Bridge 54 SB.pgs
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Trans. Reinforcement data for Span 1, Girder F does not match Girder Library entry Tx46 (5.5 HDP)
Long. Reinforcement data for Span 1, Girder F does not match Girder Library entry Tx46 (5.5 HDP)
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
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Specification Check Summary
The Specification Check Was Not Successful
Horizontal Interface Shears/Length check failed for Strength I Limit State [5.8.4].
Girder Summary
Note: A Non-Standard Strand Fill Was Used For Span 1 Girder F
NOTE: Stresses show in the above table reflect the following sign convention:
Compressive Stress is positive. Tensile Stress is negative
TxDOT Girder Schedule
Span 1
Girder F
Girder Type Tx46 (5.5 HDP)
Prestressing Strands Total
NO. (Nh + Ns) 52
Size 0.600 in Dia.
Strength Grade 270 Low Relaxation
Eccentricity @ CL 14.065 in
Eccentricity @ End 6.065 in
Prestressing Strands Depressed
NO. (# of Harped Strands) 16
Yb of Topmost Depressed Strand(s) @ End 42.500 in
Concrete
Release Strength f'ci 6.900 KSI
Minimum 28 day compressive strength f'c 9.500 KSI
Optional Design
Design Load Compressive Stress (Top CL) 6.480 KSI
Design Load Tensile Stress (Bottom CL) -5.867 KSI
Required minimum ultimate moment capacity 8911.68 kip-ft
Live Load Distribution Factor for Moment (Strength and Service Limit States) 0.66525
Live Load Distribution Factor for Shear (Strength and Service Limit States) 0.68374
Live Load Distribution Factor for Moment (Fatigue Limit States) 0.60000
Non-Standard Strand Pattern for 
Span 1 Girder F
2.5 ABCDEFG (14)
4.5 ABCDEFG (14)
6.5 ABCDEFG (14)
8.5 A (2)
10.5 A (2)
Row
(in)
Strands
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Loading Details
Uniform Loads Applied Along the Entire Girder
Distribution of Uniform Barrier, Sidewalk, and Pedestrian Loads to Girder
12.5 A (2)
14.5 A (2)
16.5 A (2)
Row
(in)
Strands
Girder Line Geometry
Girder Type Tx46 (5.5 HDP)
Span Length, CL Bearing to CL Bearing 128.855 ft
Girder Length 130.200 ft
Number of Girders 23
Girder Spacing Datum Start of Span Measured at and along the centerline pier
Left Girder Spacing Start of Span 6.325 ft
Right Girder Spacing Start of Span 6.325 ft
Girder Spacing Datum End of Span Measured at and along the centerline pier
Left Girder Spacing End of Span 4.054 ft
Right Girder Spacing End of Span 4.054 ft
Slab Thickness for Design 8.000 in
Slab Thickness for Construction 8.000 in
Slab Offset at Start ("A" Dimension) 10.250 in
Slab Offset at End ("A" Dimension) 10.250 in
Overlay 25.000 PSF
Left Traffic Barrier SSTR
Right Traffic Barrier SSTR
Traffic Barrier Weight (per girder) 0.000 kip/ft
Connection type at Pier 1 I Girders CIP INT BENT
Connection type at Pier 2 I Girders CIP INT BENT
Girder 0.793
Load Type w
(kip/ft)
Left Ext. Barrier 0.376 0.000 0.000
Right Ext. Barrier 0.376 0.000 0.000
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
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Slab Load Applied Between Bearings
Slab Load is approximated with Linear Load Segments applied along the length of the girder
Haunch weight includes effects of roadway geometry but does not include a reduction for camber
0.000 0.196 0.313 0.201 0.711
0.331 0.196 0.313 0.201 0.710
0.542 0.196 0.313 0.202 0.710
2.328 0.194 0.311 0.203 0.709
2.331 0.194 0.311 0.203 0.709
2.875 0.194 0.311 0.204 0.709
3.161 0.194 0.310 0.204 0.708
3.831 0.193 0.310 0.205 0.708
4.172 0.193 0.310 0.205 0.708
4.375 0.193 0.309 0.206 0.708
5.750 0.192 0.308 0.207 0.707
5.831 0.191 0.308 0.207 0.707
6.292 0.191 0.308 0.208 0.707
12.348 0.186 0.302 0.216 0.704
12.885 0.185 0.302 0.217 0.704
13.831 0.185 0.301 0.218 0.704
25.368 0.175 0.291 0.239 0.705
25.771 0.174 0.291 0.240 0.705
38.388 0.163 0.280 0.263 0.707
38.656 0.163 0.280 0.264 0.707
51.408 0.152 0.269 0.286 0.707
51.542 0.152 0.269 0.286 0.707
57.985 0.146 0.263 0.294 0.704
57.990 0.146 0.263 0.294 0.704
64.428 0.141 0.258 0.299 0.698
70.866 0.135 0.252 0.302 0.689
70.871 0.135 0.252 0.302 0.689
77.313 0.130 0.246 0.302 0.678
77.448 0.130 0.246 0.302 0.678
90.198 0.119 0.235 0.293 0.647
90.468 0.118 0.235 0.293 0.646
103.084 0.108 0.224 0.273 0.605
103.488 0.107 0.224 0.272 0.603
115.025 0.097 0.214 0.245 0.556
115.969 0.096 0.213 0.243 0.552
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
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Overlay
116.508 0.096 0.213 0.241 0.550
122.563 0.091 0.207 0.223 0.521
123.025 0.090 0.207 0.221 0.518
123.105 0.090 0.207 0.221 0.518
124.480 0.089 0.206 0.216 0.511
124.679 0.089 0.206 0.216 0.510
125.025 0.089 0.205 0.215 0.508
125.695 0.088 0.205 0.212 0.505
125.980 0.088 0.204 0.211 0.503
126.528 0.087 0.204 0.209 0.501
128.313 0.086 0.202 0.203 0.491
128.525 0.086 0.202 0.202 0.490
128.855 0.085 0.202 0.201 0.488
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
0.000 0.331 141.180 141.050 0.153 0.153
0.331 0.542 141.050 140.967 0.153 0.153
0.542 2.328 140.967 140.267 0.153 0.152
2.328 2.331 140.267 140.266 0.152 0.152
2.331 2.875 140.266 140.053 0.152 0.152
2.875 3.161 140.053 139.941 0.152 0.152
3.161 3.831 139.941 139.678 0.152 0.152
3.831 4.172 139.678 139.545 0.152 0.152
4.172 4.375 139.545 139.465 0.152 0.152
4.375 5.750 139.465 138.926 0.152 0.151
5.750 5.831 138.926 138.895 0.151 0.151
5.831 6.292 138.895 138.714 0.151 0.151
6.292 12.348 138.714 136.341 0.151 0.148
12.348 12.885 136.341 136.131 0.148 0.148
12.885 13.831 136.131 135.760 0.148 0.148
13.831 25.368 135.760 131.239 0.148 0.143
25.368 25.771 131.239 131.082 0.143 0.142
25.771 38.388 131.082 126.138 0.142 0.137
38.388 38.656 126.138 126.032 0.137 0.137
38.656 51.408 126.032 121.036 0.137 0.132
51.408 51.542 121.036 120.983 0.132 0.132
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Overlay load is distributed uniformly among all girders per LRFD 4.6.2.2.1
Wcc is the curb to curb width
Live Load Details
Live Loads used for Design
The following live loads were applied to the design (Service and Strength I) limit states:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User-defined vehicular live load: HL93-TRUCK
Configuration: Truck applied only (no lane)
Usage: Use for all actions at all locations
51.542 57.985 120.983 118.459 0.132 0.129
57.985 57.990 118.459 118.457 0.129 0.129
57.990 64.428 118.457 115.934 0.129 0.126
64.428 70.866 115.934 113.412 0.126 0.123
70.866 70.871 113.412 113.410 0.123 0.123
70.871 77.313 113.410 110.885 0.123 0.121
77.313 77.448 110.885 110.833 0.121 0.120
77.448 90.198 110.833 105.836 0.120 0.115
90.198 90.468 105.836 105.731 0.115 0.115
90.468 103.084 105.731 100.787 0.115 0.110
103.084 103.488 100.787 100.629 0.110 0.109
103.488 115.025 100.629 96.109 0.109 0.104
115.025 115.969 96.109 95.738 0.104 0.104
115.969 116.508 95.738 95.527 0.104 0.104
116.508 122.563 95.527 93.155 0.104 0.101
122.563 123.025 93.155 92.974 0.101 0.101
123.025 123.105 92.974 92.942 0.101 0.101
123.105 124.480 92.942 92.404 0.101 0.100
124.480 124.679 92.404 92.326 0.100 0.100
124.679 125.025 92.326 92.190 0.100 0.100
125.025 125.695 92.190 91.928 0.100 0.100
125.695 125.980 91.928 91.816 0.100 0.100
125.980 126.528 91.816 91.601 0.100 0.100
126.528 128.313 91.601 90.902 0.100 0.099
128.313 128.525 90.902 90.819 0.099 0.099
128.525 128.855 90.819 90.689 0.099 0.099
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
Axle Weight
(kip)
Spacing
(ft)
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Live Loads Used for Fatigue Limit States
The following live loads were applied to the Fatigue I limit state:
AASHTO LRFD 3.6.1.4: Fatigue Vehicular Live Load
Live Loads Used for Design Permit Limit State
The following live loads were applied to the design permit (Strength II) limit state:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User Defined Loads
Locations are measured from left support.
Point loads were not defined for this girder
Distributed loads were not defined for this girder
Moment loads were not defined for this girder
Camber and Deflections
1 8.00
2 32.00 14.000
3 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
Camber and Deflection for Span 1 Girder F
Estimated camber at 40 days, D 3.524 in 0.294 ft
Estimated camber at 120 days, D 4.284 in 0.357 ft
Deflection (Prestressing) 7.894 in 0.658 ft
Deflection (Girder) -5.188 in -0.432 ft
Deflection (Slab and Diaphragms) -2.980 in -0.248 ft
Deflection (Traffic Barrier) 0.000 in 0.000 ft
Deflection (Overlay) -0.347 in -0.029 ft
Deflection (User Defined DC) 0.000 in 0.000 ft
Deflection (User Defined DW) 0.000 in 0.000 ft
Screed Camber, C 2.980 in 0.248 ft
Excess Camber (Based on Design Camber) 1.304 in 0.109 ft
Live Load Deflection (HL93 - Per Lane) -4.922 in -0.410 ft
Optional Live Load Deflection (LRFD 3.6.1.3.2) -0.992 in -0.083 ft
Slab Offset ("A" Dimension)
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Prestress Force and Strand Stresses
Stress Checks
Specification = AASHTO LRFD Bridge Design Specifications - US Units
Stress Check for Service I for Casting Yard Stage (At Release) [5.9.4.1.2]
For temporary stresses before losses in pretensioned components
Allowable tensile stress = 0.0948f'ci but not more than 0.200 KSI = 0.200 KSI
Allowable tensile stress = 0.2400f'ci = 0.630 KSI if bonded reinforcement sufficient to resist the tensile force in the concrete is 
provided.
Allowable compressive stress = -0.6f'ci = -4.140 KSI
f'ci required to satisfy this stress check = 6.512 KSI
10.250 8.250 Excessive The haunch depth in the middle of the girder exceeds the depth at the ends by 1.419 in. 
Check stirrup lengths to ensure they engage the deck in all locations.
Minimum
Provided
(in)
Required
(in)
Status Notes
Effective Prestress at Mid-Span
At Jacking 2285.01 0.000 202.500
Before Prestress Transfer 2285.01 0.000 202.500
After Prestress Transfer 2061.01 19.851 182.649
At Lifting 2061.01 19.851 182.649
At Shipping 1986.14 26.486 176.014
After Deck Placement 1869.34 36.837 165.663
After Superimposed Dead Loads 1869.34 36.837 165.663
Final 1847.57 38.766 163.734
Final with Live Load 1931.95 31.288 171.212
Loss Stage Permanent Strand
Force
(kip)
Eff. Loss
(KSI)
fpe
(KSI)
(0.0Lg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
0.672 -0.237 -0.901 -0.054 0.042 -0.291 -0.859 Pass
(-)
Pass
(-)
Pass
(4.82)
(PSXFR) 3.000 -0.970 -4.091 -0.237 0.184 -1.207 -3.907 Pass
(-)
Pass
(-)
Pass
(1.06)
(H) 3.833 -0.939 -4.116 -0.301 0.234 -1.240 -3.882 Pass
(-)
Pass
(-)
Pass
(1.07)
5.047 -0.894 -4.151 -0.393 0.305 -1.287 -3.846 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
Page 9 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
(-) (-) (1.08)
(0.1Lg) 13.020 -0.599 -4.382 -0.949 0.737 -1.548 -3.646 Pass
(-)
Pass
(-)
Pass
(1.14)
13.558 -0.579 -4.398 -0.984 0.764 -1.563 -3.634 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.2Lg) 26.040 -0.117 -4.759 -1.687 1.310 -1.804 -3.449 Pass
(-)
Pass
(-)
Pass
(1.20)
26.443 -0.102 -4.770 -1.707 1.325 -1.809 -3.445 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.3Lg) 39.060 0.365 -5.127 -2.214 1.719 -1.849 -3.408 Pass
(-)
Pass
(-)
Pass
(1.21)
39.329 0.375 -5.134 -2.223 1.726 -1.848 -3.408 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.4Lg) 52.080 0.843 -5.479 -2.531 1.965 -1.687 -3.514 Pass
(-)
Pass
(-)
Pass
(1.18)
52.214 0.848 -5.482 -2.533 1.966 -1.685 -3.516 Pass
(-)
Pass
(-)
Pass
(1.18)
(HP) 58.657 1.082 -5.647 -2.610 2.027 -1.528 -3.620 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.5Lg) 65.100 1.083 -5.649 -2.636 2.047 -1.554 -3.603 Pass
(-)
Pass
(-)
Pass
(1.15)
(HP) 71.543 1.082 -5.647 -2.610 2.027 -1.528 -3.620 Pass
(-)
Pass
(-)
Pass
(1.14)
77.985 0.848 -5.482 -2.533 1.966 -1.685 -3.516 Pass
(-)
Pass
(-)
Pass
(1.18)
(0.6Lg) 78.120 0.843 -5.479 -2.531 1.965 -1.687 -3.514 Pass
(-)
Pass
(-)
Pass
(1.18)
90.871 0.375 -5.134 -2.223 1.726 -1.848 -3.408 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.7Lg) 91.140 0.365 -5.127 -2.214 1.719 -1.849 -3.408 Pass
(-)
Pass
(-)
Pass
(1.21)
103.756 -0.102 -4.770 -1.707 1.325 -1.809 -3.445 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.8Lg) 104.160 -0.117 -4.759 -1.687 1.310 -1.804 -3.449 Pass
(-)
Pass
(-)
Pass
(1.20)
116.642 -0.579 -4.398 -0.984 0.764 -1.563 -3.634 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.9Lg) 117.180 -0.599 -4.382 -0.949 0.737 -1.548 -3.646 Pass
(-)
Pass
(-)
Pass
(1.14)
125.152 -0.894 -4.151 -0.393 0.305 -1.287 -3.846 Pass
(-)
Pass
(-)
Pass
(1.08)
(H) 126.367 -0.939 -4.116 -0.301 0.234 -1.240 -3.882 Pass
(-)
Pass
(-)
Pass
(1.07)
(PSXFR) 127.200 -0.970 -4.091 -0.237 0.184 -1.207 -3.907 Pass
(-)
Pass
(-)
Pass
(1.06)
129.527 -0.237 -0.903 -0.054 0.042 -0.291 -0.861 Pass
(-)
Pass
(-)
Pass
(4.81)
(1.0Lg) 130.200 0.000 0.000 0.000 0.000 0.000 0.000 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Deck and Diaphragm Placement (Bridge Site 1) [5.9.4.2.2]
For stresses at service limit state after losses for components with bonded prestressing tendons other than piles
Allowable tensile stress = 0.0948f'c = 0.292 KSI
Allowable compressive stress = -0.45f'c = -4.275 KSI
f'c required to satisfy this stress check = 8.542 KSI
(f) (f) (f)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.207 -0.791 0.000 0.000 -0.207 -0.791 Pass
(-)
Pass
(5.41)
(PSXFR) 2.328 -0.852 -3.594 -0.343 0.266 -1.195 -3.328 Pass
(-)
Pass
(1.28)
3.161 -0.825 -3.617 -0.463 0.359 -1.288 -3.258 Pass
(-)
Pass
(1.31)
(H) 4.375 -0.786 -3.651 -0.634 0.492 -1.420 -3.159 Pass
(-)
Pass
(1.35)
12.348 -0.530 -3.876 -1.674 1.299 -2.204 -2.577 Pass
(-)
Pass
(1.66)
(0.1Ls) 12.885 -0.513 -3.891 -1.738 1.349 -2.251 -2.542 Pass
(-)
Pass
(1.68)
25.368 -0.105 -4.249 -3.050 2.368 -3.155 -1.881 Pass
(-)
Pass
(1.36)
(0.2Ls) 25.771 -0.091 -4.261 -3.086 2.396 -3.178 -1.865 Pass
(-)
Pass
(1.35)
38.388 0.329 -4.617 -4.028 3.127 -3.699 -1.490 Pass
(-)
Pass
(1.16)
(0.3Ls) 38.656 0.338 -4.624 -4.044 3.140 -3.706 -1.485 Pass
(-)
Pass
(1.15)
51.408 0.764 -4.961 -4.607 3.577 -3.844 -1.384 Pass
(-)
Pass
(1.11)
(0.4Ls) 51.542 0.768 -4.964 -4.611 3.580 -3.843 -1.384 Pass
(-)
Pass
(1.11)
(HP) 57.985 0.981 -5.119 -4.748 3.686 -3.768 -1.432 Pass
(-)
Pass
(1.13)
(0.5Ls) 64.428 0.982 -5.124 -4.788 3.717 -3.806 -1.407 Pass
(-)
Pass
(1.12)
(HP) 70.871 0.981 -5.118 -4.731 3.673 -3.750 -1.446 Pass
(-)
Pass
(1.14)
(0.6Ls) 77.313 0.768 -4.963 -4.577 3.553 -3.809 -1.410 Pass
(-)
Pass
(1.12)
77.448 0.764 -4.960 -4.573 3.550 -3.809 -1.410 Pass
(-)
Pass
(1.12)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Service I for Superimposed Dead Loads (Bridge Site 2) [5.9.4.2.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent loads
Allowable compressive stress = -0.45f'c = -4.275 KSI
f'c required to satisfy this stress check = 8.542 KSI
(0.7Ls) 90.198 0.338 -4.623 -3.983 3.092 -3.645 -1.531 Pass
(-)
Pass
(1.17)
90.468 0.329 -4.615 -3.966 3.079 -3.638 -1.536 Pass
(-)
Pass
(1.18)
(0.8Ls) 103.084 -0.091 -4.259 -3.014 2.340 -3.106 -1.919 Pass
(-)
Pass
(1.38)
103.488 -0.104 -4.248 -2.978 2.312 -3.083 -1.936 Pass
(-)
Pass
(1.39)
(0.9Ls) 115.969 -0.513 -3.890 -1.682 1.306 -2.195 -2.584 Pass
(-)
Pass
(1.65)
116.508 -0.530 -3.875 -1.619 1.257 -2.149 -2.618 Pass
(-)
Pass
(1.63)
(H) 124.480 -0.786 -3.651 -0.609 0.473 -1.396 -3.178 Pass
(-)
Pass
(1.35)
125.695 -0.825 -3.617 -0.444 0.345 -1.269 -3.272 Pass
(-)
Pass
(1.31)
(PSXFR) 126.528 -0.852 -3.594 -0.329 0.255 -1.181 -3.338 Pass
(-)
Pass
(1.28)
(1.0Ls) 128.855 -0.208 -0.792 0.000 0.000 -0.208 -0.792 Pass
(-)
Pass
(5.40)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.207 -0.791 0.000 0.000 -0.207 -0.791 Pass
(5.41)
(PSXFR) 2.328 -0.852 -3.594 -0.343 0.266 -1.195 -3.328 Pass
(1.28)
3.161 -0.825 -3.617 -0.463 0.359 -1.288 -3.258 Pass
(1.31)
(H) 4.375 -0.786 -3.651 -0.634 0.492 -1.420 -3.159 Pass
(1.35)
12.348 -0.530 -3.876 -1.674 1.299 -2.204 -2.577 Pass
(1.66)
(0.1Ls) 12.885 -0.513 -3.891 -1.738 1.349 -2.251 -2.542 Pass
(1.68)
25.368 -0.105 -4.249 -3.050 2.368 -3.155 -1.881 Pass
(1.36)
(0.2Ls) 25.771 -0.091 -4.261 -3.086 2.396 -3.178 -1.865 Pass
(1.35)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Service I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent and transient 
loads
Allowable compressive stress = -0.6f'c = -5.700 KSI
f'c required to satisfy this stress check = 9.118 KSI
38.388 0.329 -4.617 -4.028 3.127 -3.699 -1.490 Pass
(1.16)
(0.3Ls) 38.656 0.338 -4.624 -4.044 3.140 -3.706 -1.485 Pass
(1.15)
51.408 0.764 -4.961 -4.607 3.577 -3.844 -1.384 Pass
(1.11)
(0.4Ls) 51.542 0.768 -4.964 -4.611 3.580 -3.843 -1.384 Pass
(1.11)
(HP) 57.985 0.981 -5.119 -4.748 3.686 -3.768 -1.432 Pass
(1.13)
(0.5Ls) 64.428 0.982 -5.124 -4.788 3.717 -3.806 -1.407 Pass
(1.12)
(HP) 70.871 0.981 -5.118 -4.731 3.673 -3.750 -1.446 Pass
(1.14)
(0.6Ls) 77.313 0.768 -4.963 -4.577 3.553 -3.809 -1.410 Pass
(1.12)
77.448 0.764 -4.960 -4.573 3.550 -3.809 -1.410 Pass
(1.12)
(0.7Ls) 90.198 0.338 -4.623 -3.983 3.092 -3.645 -1.531 Pass
(1.17)
90.468 0.329 -4.615 -3.966 3.079 -3.638 -1.536 Pass
(1.18)
(0.8Ls) 103.084 -0.091 -4.259 -3.014 2.340 -3.106 -1.919 Pass
(1.38)
103.488 -0.104 -4.248 -2.978 2.312 -3.083 -1.936 Pass
(1.39)
(0.9Ls) 115.969 -0.513 -3.890 -1.682 1.306 -2.195 -2.584 Pass
(1.65)
116.508 -0.530 -3.875 -1.619 1.257 -2.149 -2.618 Pass
(1.63)
(H) 124.480 -0.786 -3.651 -0.609 0.473 -1.396 -3.178 Pass
(1.35)
125.695 -0.825 -3.617 -0.444 0.345 -1.269 -3.272 Pass
(1.31)
(PSXFR) 126.528 -0.852 -3.594 -0.329 0.255 -1.181 -3.338 Pass
(1.28)
(1.0Ls) 128.855 -0.208 -0.792 0.000 0.000 -0.208 -0.792 Pass
(5.40)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
(0.0Ls) 0.000 -0.200 -0.762 -0.203 0.066 -0.403 -0.696 Pass
(8.19)
(PSXFR) 2.328 -0.824 -3.477 -0.642 0.349 -1.466 -3.128 Pass
(1.82)
3.161 -0.799 -3.503 -0.795 0.448 -1.594 -3.056 Pass
(1.87)
(H) 4.375 -0.763 -3.542 -1.015 0.589 -1.778 -2.953 Pass
(1.93)
12.348 -0.520 -3.804 -2.351 1.446 -2.872 -2.358 Pass
(1.98)
(0.1Ls) 12.885 -0.504 -3.822 -2.435 1.499 -2.938 -2.323 Pass
(1.94)
25.368 -0.104 -4.246 -4.137 2.580 -4.242 -1.667 Pass
(1.34)
(0.2Ls) 25.771 -0.091 -4.260 -4.185 2.609 -4.276 -1.651 Pass
(1.33)
38.388 0.334 -4.687 -5.423 3.384 -5.089 -1.303 Pass
(1.12)
(0.3Ls) 38.656 0.343 -4.695 -5.444 3.397 -5.101 -1.298 Pass
(1.12)
51.408 0.785 -5.100 -6.208 3.859 -5.423 -1.241 Pass
(1.05)
(0.4Ls) 51.542 0.790 -5.104 -6.214 3.862 -5.424 -1.241 Pass
(1.05)
(HP) 57.985 1.013 -5.288 -6.411 3.974 -5.398 -1.314 Pass
(1.06)
(0.5Ls) 64.428 1.015 -5.295 -6.480 4.006 -5.465 -1.290 Pass
(1.04)
(HP) 70.871 1.013 -5.288 -6.435 3.958 -5.422 -1.330 Pass
(1.05)
(0.6Ls) 77.313 0.790 -5.103 -6.261 3.830 -5.471 -1.273 Pass
(1.04)
77.448 0.785 -5.099 -6.256 3.827 -5.471 -1.273 Pass
(1.04)
(0.7Ls) 90.198 0.343 -4.695 -5.525 3.339 -5.182 -1.355 Pass
(1.10)
90.468 0.334 -4.686 -5.504 3.326 -5.171 -1.360 Pass
(1.10)
(0.8Ls) 103.084 -0.091 -4.258 -4.273 2.541 -4.364 -1.718 Pass
(1.31)
103.488 -0.104 -4.245 -4.225 2.511 -4.330 -1.734 Pass
(1.32)
(0.9Ls) 115.969 -0.503 -3.821 -2.491 1.443 -2.994 -2.378 Pass
(1.90)
116.508 -0.520 -3.803 -2.405 1.391 -2.925 -2.412 Pass
(1.95)
(H) 124.480 -0.763 -3.542 -1.021 0.559 -1.784 -2.983 Pass
(1.91)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Tensile Stresses for Service III for Final with Live Load (Bridge Site 3) 
[5.9.4.2.2]
For stresses at service limit state after losses which involve traffic loading in members with bonded prestressing tendons other 
than piles
Allowable tensile stress in the precompressed tensile zone = 0.1900f'c = 0.586 KSI
f'c required to satisfy this stress check = 9.063 KSI
125.695 -0.799 -3.503 -0.792 0.423 -1.591 -3.081 Pass
(1.85)
(PSXFR) 126.528 -0.824 -3.477 -0.632 0.328 -1.456 -3.149 Pass
(1.81)
(1.0Ls) 128.855 -0.200 -0.764 -0.174 0.057 -0.374 -0.707 Pass
(8.06)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.762 0.066 -0.696 Pass
(-)
(PSXFR) 2.328 -3.477 0.482 -2.994 Pass
(-)
3.161 -3.503 0.628 -2.876 Pass
(-)
(H) 4.375 -3.542 0.835 -2.707 Pass
(-)
12.348 -3.804 2.096 -1.708 Pass
(-)
(0.1Ls) 12.885 -3.822 2.175 -1.647 Pass
(-)
25.368 -4.246 3.764 -0.482 Pass
(-)
(0.2Ls) 25.771 -4.260 3.808 -0.452 Pass
(-)
38.388 -4.687 4.944 0.257 Pass
(2.28)
(0.3Ls) 38.656 -4.695 4.963 0.267 Pass
(2.19)
51.408 -5.100 5.648 0.548 Pass
(1.07)
(0.4Ls) 51.542 -5.104 5.652 0.549 Pass
(1.07)
(HP) 57.985 -5.288 5.820 0.532 Pass
(1.10)
(0.5Ls) 64.428 -5.295 5.867 0.572 Pass
(1.02)
(HP) 70.871 -5.288 5.815 0.527 Pass
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Fatigue I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to the Fatigue I load 
combination and one-half the sum of effective prestress and permanent loads
Allowable compressive stress = -0.4f'c = -3.800 KSI
f'c required to satisfy this stress check = 7.779 KSI
(1.11)
(0.6Ls) 77.313 -5.103 5.642 0.539 Pass
(1.09)
77.448 -5.099 5.637 0.538 Pass
(1.09)
(0.7Ls) 90.198 -4.695 4.944 0.250 Pass
(2.34)
90.468 -4.686 4.925 0.239 Pass
(2.45)
(0.8Ls) 103.084 -4.258 3.784 -0.474 Pass
(-)
103.488 -4.245 3.740 -0.504 Pass
(-)
(0.9Ls) 115.969 -3.821 2.153 -1.668 Pass
(-)
116.508 -3.803 2.075 -1.728 Pass
(-)
(H) 124.480 -3.542 0.820 -2.722 Pass
(-)
125.695 -3.503 0.614 -2.890 Pass
(-)
(PSXFR) 126.528 -3.477 0.469 -3.008 Pass
(-)
(1.0Ls) 128.855 -0.764 0.057 -0.707 Pass
(-)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
(0.0Ls) 0.000 -0.200 -0.762 -0.203 0.066 -0.303 -0.315 Pass
(10+)
(PSXFR) 2.328 -0.824 -3.477 -0.443 0.208 -0.855 -1.531 Pass
(2.48)
3.161 -0.799 -3.503 -0.527 0.257 -0.927 -1.495 Pass
(2.54)
(H) 4.375 -0.763 -3.542 -0.647 0.328 -1.028 -1.444 Pass
(2.63)
12.348 -0.520 -3.804 -1.376 0.756 -1.636 -1.146 Pass
(2.32)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Moment Capacity
(0.1Ls) 12.885 -0.504 -3.822 -1.422 0.782 -1.674 -1.129 Pass
(2.27)
25.368 -0.104 -4.246 -2.345 1.322 -2.397 -0.801 Pass
(1.59)
(0.2Ls) 25.771 -0.091 -4.260 -2.370 1.337 -2.416 -0.793 Pass
(1.57)
38.388 0.334 -4.687 -3.045 1.724 -2.878 -0.619 Pass
(1.32)
(0.3Ls) 38.656 0.343 -4.695 -3.056 1.730 -2.885 -0.617 Pass
(1.32)
51.408 0.785 -5.100 -3.466 1.961 -3.074 -0.589 Pass
(1.24)
(0.4Ls) 51.542 0.790 -5.104 -3.469 1.963 -3.074 -0.589 Pass
(1.24)
(HP) 57.985 1.013 -5.288 -3.567 2.018 -3.060 -0.625 Pass
(1.24)
(0.5Ls) 64.428 1.015 -5.295 -3.591 2.034 -3.083 -0.614 Pass
(1.23)
(HP) 70.871 1.013 -5.288 -3.586 2.010 -3.079 -0.634 Pass
(1.23)
(0.6Ls) 77.313 0.790 -5.103 -3.507 1.946 -3.112 -0.606 Pass
(1.22)
77.448 0.785 -5.099 -3.504 1.944 -3.112 -0.606 Pass
(1.22)
(0.7Ls) 90.198 0.343 -4.695 -3.123 1.700 -2.951 -0.647 Pass
(1.29)
90.468 0.334 -4.686 -3.111 1.693 -2.944 -0.650 Pass
(1.29)
(0.8Ls) 103.084 -0.091 -4.258 -2.443 1.300 -2.489 -0.829 Pass
(1.53)
103.488 -0.104 -4.245 -2.417 1.285 -2.470 -0.837 Pass
(1.54)
(0.9Ls) 115.969 -0.503 -3.821 -1.468 0.751 -1.719 -1.160 Pass
(2.21)
116.508 -0.520 -3.803 -1.420 0.724 -1.680 -1.177 Pass
(2.26)
(H) 124.480 -0.763 -3.542 -0.649 0.308 -1.031 -1.463 Pass
(2.60)
125.695 -0.799 -3.503 -0.521 0.240 -0.921 -1.512 Pass
(2.51)
(PSXFR) 126.528 -0.824 -3.477 -0.431 0.193 -0.844 -1.546 Pass
(2.46)
(1.0Ls) 128.855 -0.200 -0.764 -0.174 0.057 -0.274 -0.325 Pass
(10+)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
 Positive Moment Capacity for Strength I Limit State for 
Page 17 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Final with Live Load Stage (Bridge Site 3) [5.7]
(0.0Ls) 0.000 0.00 1481.22 0.00 Pass
(f)
Pass
(f)
0.331 93.84 2185.80 124.81 Pass
(10+)
Pass
(10+)
(FoS) 0.542 153.19 2618.02 203.74 Pass
(10+)
Pass
(10+)
(PSXFR) 2.328 648.84 5905.28 862.96 Pass
(6.84)
Pass
(9.10)
2.331 649.74 5906.38 864.15 Pass
(6.83)
Pass
(9.09)
2.875 797.71 6088.66 1060.95 Pass
(5.74)
Pass
(7.63)
3.161 875.07 6184.11 1163.85 Pass
(5.31)
Pass
(7.07)
3.831 1054.64 6405.91 1402.67 Pass
(4.57)
Pass
(6.07)
(CS) 4.172 1145.06 6517.69 1522.93 Pass
(4.28)
Pass
(5.69)
(H) 4.375 1198.87 6584.23 1594.50 Pass
(4.13)
Pass
(5.49)
5.750 1557.56 7028.98 2071.55 Pass
(3.39)
Pass
(4.51)
5.831 1578.48 7055.08 2099.38 Pass
(3.36)
Pass
(4.47)
(1.5H) 6.292 1696.48 7202.37 2256.32 Pass
(3.19)
Pass
(4.25)
12.348 3158.37 8585.98 4200.64 Pass
(2.04)
Pass
(2.72)
(0.1Ls) 12.885 3280.02 8600.42 4362.43 Pass
(1.97)
Pass
(2.62)
13.831 3490.85 8625.96 4642.83 Pass
(1.86)
Pass
(2.47)
25.368 5733.86 8947.99 6751.89 Pass
(1.33)
Pass
(1.56)
(0.2Ls) 25.771 5801.24 8959.47 6757.66 Pass
(1.33)
Pass
(1.54)
38.388 7535.97 9324.63 6980.48 Pass
(1.34)
Pass
(1.24)
(0.3Ls) 38.656 7565.00 9332.43 6986.00 Pass
(1.34)
Pass
(1.23)
51.408 8599.97 9698.99 7274.87 Pass
(1.33)
Pass
(1.13)
(0.4Ls) 51.542 8607.09 9702.80 7278.12 Pass
(1.33)
Pass
(1.13)
(HP) 57.985 8853.60 9884.18 7437.27 Pass
(1.33)
Pass
(1.12)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
57.990 8853.72 9884.14 7437.26 Pass
(1.33)
Pass
(1.12)
(0.5Ls) 64.428 8911.68 9839.95 7419.94 Pass
(1.33)
Pass
(1.10)
70.866 8833.97 9792.83 7408.76 Pass
(1.32)
Pass
(1.11)
(HP) 70.871 8833.84 9792.79 7408.75 Pass
(1.32)
Pass
(1.11)
(0.6Ls) 77.313 8568.71 9519.94 7222.39 Pass
(1.32)
Pass
(1.11)
77.448 8561.16 9514.19 7218.55 Pass
(1.32)
Pass
(1.11)
(0.7Ls) 90.198 7497.10 8969.76 6874.59 Pass
(1.30)
Pass
(1.20)
90.468 7467.50 8958.30 6867.81 Pass
(1.30)
Pass
(1.20)
(0.8Ls) 103.084 5722.05 8433.67 6579.40 Pass
(1.28)
Pass
(1.47)
103.488 5654.56 8417.43 6571.20 Pass
(1.28)
Pass
(1.49)
115.025 3426.93 7976.89 4557.82 Pass
(1.75)
Pass
(2.33)
(0.9Ls) 115.969 3218.94 7943.16 4281.18 Pass
(1.86)
Pass
(2.47)
116.508 3098.64 7924.11 4121.19 Pass
(1.92)
Pass
(2.56)
(1.5H) 122.563 1660.29 6658.68 2208.19 Pass
(3.02)
Pass
(4.01)
123.025 1544.25 6525.22 2053.85 Pass
(3.18)
Pass
(4.23)
123.105 1523.98 6501.90 2026.89 Pass
(3.21)
Pass
(4.27)
(H) 124.480 1172.33 6097.42 1559.20 Pass
(3.91)
Pass
(5.20)
(CS) 124.679 1120.81 6038.32 1490.67 Pass
(4.05)
Pass
(5.39)
125.025 1030.78 5935.16 1370.93 Pass
(4.33)
Pass
(5.76)
125.695 854.97 5733.91 1137.11 Pass
(5.04)
Pass
(6.71)
125.980 779.54 5647.42 1036.78 Pass
(5.45)
Pass
(7.24)
(PSXFR) 126.528 633.63 5480.43 842.73 Pass
(6.50)
Pass
(8.65)
(FoS) 128.313 149.54 2521.42 198.89 Pass
(10+)
Pass
(10+)
128.525 91.31 2124.54 121.45 Pass
(10+)
Pass
(10+)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Shear
(1.0Ls) 128.855 0.00 1461.99 0.00 Pass
(f)
Pass
(f)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
Ultimate Shears for Strength I Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 272.62 411.72 Pass
(1.51)
(H) 4.375 Yes Yes 271.86 410.98 Pass
(1.51)
5.831 Yes Yes 266.44 332.39 Pass
(1.25)
(1.5H) 6.292 Yes Yes 264.72 331.17 Pass
(1.25)
12.348 Yes Yes 242.33 311.46 Pass
(1.29)
(0.1Ls) 12.885 Yes Yes 240.36 309.95 Pass
(1.29)
13.831 Yes Yes 236.89 260.28 Pass
(1.10)
25.368 Yes Yes 195.03 236.38 Pass
(1.21)
(0.2Ls) 25.771 Yes Yes 193.58 235.93 Pass
(1.22)
38.388 Yes Yes 148.82 213.17 Pass
(1.43)
(0.3Ls) 38.656 Yes Yes 147.88 211.76 Pass
(1.43)
51.408 Yes Yes 103.71 183.29 Pass
(1.77)
(0.4Ls) 51.542 Yes Yes 103.25 183.24 Pass
(1.77)
(HP) 57.985 Yes Yes 81.36 185.59 Pass
(2.28)
(0.5Ls) 64.428 Yes Yes 62.87 163.84 Pass
(2.61)
(HP) 70.871 Yes Yes 84.37 186.05 Pass
(2.21)
(0.6Ls) 77.313 Yes Yes 106.00 184.76 Pass
(1.74)
77.448 Yes Yes 106.46 184.83 Pass
(1.74)
(0.7Ls) 90.198 Yes Yes 149.59 218.22 Pass
(1.46)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
90.468 Yes Yes 150.51 219.86 Pass
(1.46)
(0.8Ls) 103.084 Yes Yes 193.48 237.89 Pass
(1.23)
103.488 Yes Yes 194.86 238.39 Pass
(1.22)
115.025 Yes Yes 234.25 262.42 Pass
(1.12)
(0.9Ls) 115.969 Yes Yes 237.48 312.41 Pass
(1.32)
116.508 Yes Yes 239.32 313.97 Pass
(1.31)
(1.5H) 122.563 Yes Yes 259.99 336.27 Pass
(1.29)
123.025 Yes Yes 261.56 337.45 Pass
(1.29)
(H) 124.480 Yes Yes 266.53 416.39 Pass
(1.56)
(CS) 124.679 Yes Yes 267.21 417.14 Pass
(1.56)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
Ultimate Shears for Strength II Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 218.98 419.81 Pass
(1.92)
(H) 4.375 Yes Yes 218.34 419.21 Pass
(1.92)
5.831 Yes Yes 213.70 341.12 Pass
(1.60)
(1.5H) 6.292 Yes Yes 212.23 340.18 Pass
(1.60)
12.348 Yes Yes 193.09 323.91 Pass
(1.68)
(0.1Ls) 12.885 Yes Yes 191.40 322.55 Pass
(1.69)
13.831 Yes Yes 188.43 272.59 Pass
(1.45)
25.368 Yes Yes 152.59 251.45 Pass
(1.65)
(0.2Ls) 25.771 Yes Yes 151.35 251.03 Pass
(1.66)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
Horizontal Interface Shears/Length for Strength I Limit State [5.8.4]
38.388 Yes Yes 112.96 242.89 Pass
(2.15)
(0.3Ls) 38.656 Yes Yes 112.15 242.86 Pass
(2.17)
51.408 No Yes 74.20 245.27 Pass
(3.31)
(0.4Ls) 51.542 No Yes 73.81 245.33 Pass
(3.32)
(HP) 57.985 No Yes 54.97 249.29 Pass
(4.54)
(0.5Ls) 64.428 No Yes 39.48 229.67 Pass
(5.82)
(HP) 70.871 No Yes 57.98 249.42 Pass
(4.30)
(0.6Ls) 77.313 Yes Yes 76.56 245.77 Pass
(3.21)
77.448 Yes Yes 76.95 245.71 Pass
(3.19)
(0.7Ls) 90.198 Yes Yes 113.87 244.19 Pass
(2.14)
90.468 Yes Yes 114.65 244.24 Pass
(2.13)
(0.8Ls) 103.084 Yes Yes 151.25 253.22 Pass
(1.67)
103.488 Yes Yes 152.42 253.69 Pass
(1.66)
115.025 Yes Yes 185.80 274.90 Pass
(1.48)
(0.9Ls) 115.969 Yes Yes 188.52 325.19 Pass
(1.72)
116.508 Yes Yes 190.08 326.60 Pass
(1.72)
(1.5H) 122.563 Yes Yes 207.50 345.67 Pass
(1.67)
123.025 Yes Yes 208.83 346.56 Pass
(1.66)
(H) 124.480 Yes Yes 213.00 424.96 Pass
(2.00)
(CS) 124.679 Yes Yes 213.57 425.56 Pass
(1.99)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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(CS) 4.172 8.000 24.000 Pass 0.600 0.280 Pass 89.330 117.282 Pass
(1.31)
(H) 4.375 8.000 24.000 Pass 0.600 0.280 Pass 89.014 117.282 Pass
(1.32)
5.831 12.000 24.000 Pass 0.400 0.280 Pass 86.767 106.482 Pass
(1.23)
(1.5H) 6.292 12.000 24.000 Pass 0.400 0.280 Pass 86.062 106.482 Pass
(1.24)
12.348 12.000 24.000 Pass 0.400 0.280 Pass 77.059 106.482 Pass
(1.38)
(0.1Ls) 12.885 12.000 24.000 Pass 0.400 0.280 Pass 76.283 106.482 Pass
(1.40)
13.831 18.000 24.000 Pass 0.267 0.274 Fail 74.926 99.282 Pass
(1.33)
25.368 18.000 24.000 Pass 0.267 N/A N/A 59.230 99.282 Pass
(1.68)
(0.2Ls) 25.771 18.000 24.000 Pass 0.267 N/A N/A 58.709 99.282 Pass
(1.69)
38.388 18.000 24.000 Pass 0.267 N/A N/A 43.253 99.282 Pass
(2.30)
(0.3Ls) 38.656 18.000 24.000 Pass 0.267 N/A N/A 42.941 99.282 Pass
(2.31)
51.408 18.000 24.000 Pass 0.267 N/A N/A 28.899 99.282 Pass
(3.44)
(0.4Ls) 51.542 18.000 24.000 Pass 0.267 N/A N/A 28.759 99.282 Pass
(3.45)
(HP) 57.985 18.000 24.000 Pass 0.267 N/A N/A 22.208 99.282 Pass
(4.47)
(0.5Ls) 64.428 18.000 24.000 Pass 0.267 N/A N/A 17.162 99.282 Pass
(5.78)
(HP) 70.871 18.000 24.000 Pass 0.267 N/A N/A 23.030 99.282 Pass
(4.31)
(0.6Ls) 77.313 18.000 24.000 Pass 0.267 N/A N/A 29.525 99.282 Pass
(3.36)
77.448 18.000 24.000 Pass 0.267 N/A N/A 29.665 99.282 Pass
(3.35)
(0.7Ls) 90.198 18.000 24.000 Pass 0.267 N/A N/A 43.438 99.282 Pass
(2.29)
90.468 18.000 24.000 Pass 0.267 N/A N/A 43.743 99.282 Pass
(2.27)
(0.8Ls) 103.084 18.000 24.000 Pass 0.267 N/A N/A 58.676 99.282 Pass
(1.69)
103.488 18.000 24.000 Pass 0.267 N/A N/A 59.177 99.282 Pass
(1.68)
115.025 18.000 24.000 Pass 0.267 0.253 Pass 74.093 99.282 Pass
(1.34)
(0.9Ls) 115.969 12.000 24.000 Pass 0.400 0.280 Pass 75.369 106.482 Pass
(1.41)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Horizontal Interface Shears/Length for Strength II Limit State [5.8.4]
116.508 12.000 24.000 Pass 0.400 0.280 Pass 76.101 106.482 Pass
(1.40)
(1.5H) 122.563 12.000 24.000 Pass 0.400 0.280 Pass 84.524 106.482 Pass
(1.26)
123.025 12.000 24.000 Pass 0.400 0.280 Pass 85.181 106.482 Pass
(1.25)
(H) 124.480 8.000 24.000 Pass 0.600 0.280 Pass 87.267 117.282 Pass
(1.34)
(CS) 124.679 8.000 24.000 Pass 0.600 0.280 Pass 87.554 117.282 Pass
(1.34)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(CS) 4.172 8.000 24.000 Pass 0.600 0.195 Pass 71.755 117.282 Pass
(1.63)
(H) 4.375 8.000 24.000 Pass 0.600 0.189 Pass 71.488 117.282 Pass
(1.64)
5.831 12.000 24.000 Pass 0.400 N/A N/A 69.592 106.482 Pass
(1.53)
(1.5H) 6.292 12.000 24.000 Pass 0.400 N/A N/A 68.998 106.482 Pass
(1.54)
12.348 12.000 24.000 Pass 0.400 N/A N/A 61.400 106.482 Pass
(1.73)
(0.1Ls) 12.885 12.000 24.000 Pass 0.400 N/A N/A 60.744 106.482 Pass
(1.75)
13.831 18.000 24.000 Pass 0.267 N/A N/A 59.599 99.282 Pass
(1.67)
25.368 18.000 24.000 Pass 0.267 N/A N/A 46.342 99.282 Pass
(2.14)
(0.2Ls) 25.771 18.000 24.000 Pass 0.267 N/A N/A 45.902 99.282 Pass
(2.16)
38.388 18.000 24.000 Pass 0.267 N/A N/A 32.831 99.282 Pass
(3.02)
(0.3Ls) 38.656 18.000 24.000 Pass 0.267 N/A N/A 32.567 99.282 Pass
(3.05)
51.408 18.000 24.000 Pass 0.267 N/A N/A 20.676 99.282 Pass
(4.80)
(0.4Ls) 51.542 18.000 24.000 Pass 0.267 N/A N/A 20.557 99.282 Pass
(4.83)
(HP) 57.985 18.000 24.000 Pass 0.267 N/A N/A 15.004 99.282 Pass
(6.62)
(0.5Ls) 64.428 18.000 24.000 Pass 0.267 N/A N/A 10.776 99.282 Pass
(9.21)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Longitudinal Reinforcement for Shear Check - Strength I [5.8.3.5]
(HP) 70.871 18.000 24.000 Pass 0.267 N/A N/A 15.826 99.282 Pass
(6.27)
(0.6Ls) 77.313 18.000 24.000 Pass 0.267 N/A N/A 21.323 99.282 Pass
(4.66)
77.448 18.000 24.000 Pass 0.267 N/A N/A 21.441 99.282 Pass
(4.63)
(0.7Ls) 90.198 18.000 24.000 Pass 0.267 N/A N/A 33.065 99.282 Pass
(3.00)
90.468 18.000 24.000 Pass 0.267 N/A N/A 33.321 99.282 Pass
(2.98)
(0.8Ls) 103.084 18.000 24.000 Pass 0.267 N/A N/A 45.869 99.282 Pass
(2.16)
103.488 18.000 24.000 Pass 0.267 N/A N/A 46.289 99.282 Pass
(2.14)
115.025 18.000 24.000 Pass 0.267 N/A N/A 58.766 99.282 Pass
(1.69)
(0.9Ls) 115.969 12.000 24.000 Pass 0.400 N/A N/A 59.831 106.482 Pass
(1.78)
116.508 12.000 24.000 Pass 0.400 N/A N/A 60.442 106.482 Pass
(1.76)
(1.5H) 122.563 12.000 24.000 Pass 0.400 N/A N/A 67.459 106.482 Pass
(1.58)
123.025 12.000 24.000 Pass 0.400 N/A N/A 68.006 106.482 Pass
(1.57)
(H) 124.480 8.000 24.000 Pass 0.600 N/A N/A 69.741 117.282 Pass
(1.68)
(CS) 124.679 8.000 24.000 Pass 0.600 N/A N/A 69.980 117.282 Pass
(1.68)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(FoS) 0.542 549.99 301.39 5.8.3.5-2 Pass
(1.82)
(PSXFR) 2.328 1299.35 301.39 5.8.3.5-2 Pass
(4.31)
2.331 1299.60 301.39 5.8.3.5-2 Pass
(4.31)
3.161 1437.41 301.39 5.8.3.5-2 Pass
(4.77)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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3.831 1489.79 301.39 5.8.3.5-2 Pass
(4.94)
(CS) 4.172 1516.21 301.39 5.8.3.5-2 Pass
(5.03)
(H) 4.375 1531.95 629.96 5.8.3.5-1 Pass
(2.43)
5.831 1643.45 799.86 5.8.3.5-1 Pass
(2.05)
(1.5H) 6.292 1678.32 828.35 5.8.3.5-1 Pass
(2.03)
12.348 2218.05 1217.24 5.8.3.5-1 Pass
(1.82)
(0.1Ls) 12.885 2219.98 1246.88 5.8.3.5-1 Pass
(1.78)
13.831 2223.31 1346.76 5.8.3.5-1 Pass
(1.65)
25.368 2578.52 1950.63 5.8.3.5-1 Pass
(1.32)
(0.2Ls) 25.771 2579.56 1965.85 5.8.3.5-1 Pass
(1.31)
38.388 2820.89 2378.14 5.8.3.5-1 Pass
(1.19)
(0.3Ls) 38.656 2821.28 2382.93 5.8.3.5-1 Pass
(1.18)
51.408 2833.67 2510.76 5.8.3.5-1 Pass
(1.13)
(0.4Ls) 51.542 2833.74 2511.02 5.8.3.5-1 Pass
(1.13)
(HP) 57.985 2835.96 2498.45 5.8.3.5-1 Pass
(1.14)
(0.5Ls) 64.428 2829.58 2531.41 5.8.3.5-1 Pass
(1.12)
(HP) 70.871 2822.29 2495.45 5.8.3.5-1 Pass
(1.13)
(0.6Ls) 77.313 2804.95 2504.18 5.8.3.5-1 Pass
(1.12)
77.448 2804.54 2503.78 5.8.3.5-1 Pass
(1.12)
(0.7Ls) 90.198 2756.98 2362.67 5.8.3.5-1 Pass
(1.17)
90.468 2755.77 2357.59 5.8.3.5-1 Pass
(1.17)
(0.8Ls) 103.084 2482.94 1935.87 5.8.3.5-1 Pass
(1.28)
103.488 2480.73 1920.33 5.8.3.5-1 Pass
(1.29)
115.025 2110.42 1319.32 5.8.3.5-1 Pass
(1.60)
(0.9Ls) 115.969 2105.13 1219.37 5.8.3.5-1 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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Longitudinal Reinforcement for Shear Check - Strength II [5.8.3.5]
(1.73)
116.508 2102.10 1189.81 5.8.3.5-1 Pass
(1.77)
(1.5H) 122.563 1596.46 808.36 5.8.3.5-1 Pass
(1.97)
123.025 1563.06 780.15 5.8.3.5-1 Pass
(2.00)
(H) 124.480 1455.80 610.90 5.8.3.5-1 Pass
(2.38)
(CS) 124.679 1440.95 289.88 5.8.3.5-2 Pass
(4.97)
125.025 1415.03 289.88 5.8.3.5-2 Pass
(4.88)
125.695 1364.53 289.88 5.8.3.5-2 Pass
(4.71)
(PSXFR) 126.528 1232.71 289.88 5.8.3.5-2 Pass
(4.25)
(FoS) 128.313 531.42 289.88 5.8.3.5-2 Pass
(1.83)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
(FoS) 0.542 549.99 193.56 5.8.3.5-2 Pass
(2.84)
(PSXFR) 2.328 1299.35 193.56 5.8.3.5-2 Pass
(6.71)
2.331 1299.60 193.56 5.8.3.5-2 Pass
(6.71)
3.161 1437.41 193.56 5.8.3.5-2 Pass
(7.43)
3.831 1489.79 193.56 5.8.3.5-2 Pass
(7.70)
(CS) 4.172 1516.21 193.56 5.8.3.5-2 Pass
(7.83)
(H) 4.375 1531.95 459.83 5.8.3.5-1 Pass
(3.33)
5.831 1643.45 606.90 5.8.3.5-1 Pass
(2.71)
(1.5H) 6.292 1678.32 629.86 5.8.3.5-1 Pass
(2.66)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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12.348 2218.05 943.98 5.8.3.5-1 Pass
(2.35)
(0.1Ls) 12.885 2219.98 967.86 5.8.3.5-1 Pass
(2.29)
13.831 2223.31 1058.93 5.8.3.5-1 Pass
(2.10)
25.368 2578.52 1545.68 5.8.3.5-1 Pass
(1.67)
(0.2Ls) 25.771 2579.56 1557.89 5.8.3.5-1 Pass
(1.66)
38.388 2820.89 1890.09 5.8.3.5-1 Pass
(1.49)
(0.3Ls) 38.656 2821.28 1894.03 5.8.3.5-1 Pass
(1.49)
51.408 2833.67 2009.46 5.8.3.5-1 Pass
(1.41)
(0.4Ls) 51.542 2833.74 2009.97 5.8.3.5-1 Pass
(1.41)
(HP) 57.985 2835.96 2012.09 5.8.3.5-1 Pass
(1.41)
(0.5Ls) 64.428 2829.58 2048.50 5.8.3.5-1 Pass
(1.38)
(HP) 70.871 2822.29 2009.44 5.8.3.5-1 Pass
(1.40)
(0.6Ls) 77.313 2804.95 2001.14 5.8.3.5-1 Pass
(1.40)
77.448 2804.54 2000.50 5.8.3.5-1 Pass
(1.40)
(0.7Ls) 90.198 2756.98 1873.90 5.8.3.5-1 Pass
(1.47)
90.468 2755.77 1869.66 5.8.3.5-1 Pass
(1.47)
(0.8Ls) 103.084 2482.94 1529.01 5.8.3.5-1 Pass
(1.62)
103.488 2480.73 1516.50 5.8.3.5-1 Pass
(1.64)
115.025 2110.42 1032.04 5.8.3.5-1 Pass
(2.04)
(0.9Ls) 115.969 2105.13 940.88 5.8.3.5-1 Pass
(2.24)
116.508 2102.10 917.09 5.8.3.5-1 Pass
(2.29)
(1.5H) 122.563 1596.46 609.50 5.8.3.5-1 Pass
(2.62)
123.025 1563.06 586.84 5.8.3.5-1 Pass
(2.66)
(H) 124.480 1455.80 447.20 5.8.3.5-1 Pass
(3.26)
(CS) 124.679 1440.95 188.49 5.8.3.5-2 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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(7.64)
125.025 1415.03 188.49 5.8.3.5-2 Pass
(7.51)
125.695 1364.53 188.49 5.8.3.5-2 Pass
(7.24)
(PSXFR) 126.528 1232.71 188.49 5.8.3.5-2 Pass
(6.54)
(FoS) 128.313 531.42 188.49 5.8.3.5-2 Pass
(2.82)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Stirrup Detailing Check [5.8.2.5, 5.8.2.7, 5.10.3.1.2]
(0.0Ls) 0.000 #4 3.000 24.000 2.495 1.600 0.136 Pass
0.331 #4 4.000 24.000 2.495 1.200 0.136 Pass
(FoS) 0.542 #4 4.000 24.000 2.495 1.200 0.136 Pass
(PSXFR) 2.328 #4 4.000 24.000 2.495 1.200 0.136 Pass
2.331 #4 6.000 24.000 2.495 0.800 0.136 Pass
3.161 #4 6.000 24.000 2.495 0.800 0.136 Pass
3.831 #4 8.000 24.000 2.495 0.600 0.136 Pass
(CS) 4.172 #4 8.000 24.000 2.495 0.600 0.136 Pass
(H) 4.375 #4 8.000 24.000 2.495 0.600 0.136 Pass
5.831 #4 12.000 24.000 2.495 0.400 0.136 Pass
(1.5H) 6.292 #4 12.000 24.000 2.495 0.400 0.136 Pass
12.348 #4 12.000 24.000 2.495 0.400 0.136 Pass
(0.1Ls) 12.885 #4 12.000 24.000 2.495 0.400 0.136 Pass
13.831 #4 18.000 24.000 2.495 0.267 0.136 Pass
25.368 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.2Ls) 25.771 #4 18.000 24.000 2.495 0.267 0.136 Pass
38.388 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.3Ls) 38.656 #4 18.000 24.000 2.495 0.267 0.136 Pass
51.408 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.4Ls) 51.542 #4 18.000 24.000 2.495 0.267 0.136 Pass
(HP) 57.985 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.5Ls) 64.428 #4 18.000 24.000 2.495 0.267 0.136 Pass
(HP) 70.871 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.6Ls) 77.313 #4 18.000 24.000 2.495 0.267 0.136 Pass
77.448 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.7Ls) 90.198 #4 18.000 24.000 2.495 0.267 0.136 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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90.468 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.8Ls) 103.084 #4 18.000 24.000 2.495 0.267 0.136 Pass
103.488 #4 18.000 24.000 2.495 0.267 0.136 Pass
115.025 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.9Ls) 115.969 #4 12.000 24.000 2.495 0.400 0.136 Pass
116.508 #4 12.000 24.000 2.495 0.400 0.136 Pass
(1.5H) 122.563 #4 12.000 24.000 2.495 0.400 0.136 Pass
123.025 #4 12.000 24.000 2.495 0.400 0.136 Pass
(H) 124.480 #4 8.000 24.000 2.495 0.600 0.136 Pass
(CS) 124.679 #4 8.000 24.000 2.495 0.600 0.136 Pass
125.025 #4 8.000 24.000 2.495 0.600 0.136 Pass
125.695 #4 6.000 24.000 2.495 0.800 0.136 Pass
(PSXFR) 126.528 #4 4.000 24.000 2.495 1.200 0.136 Pass
(FoS) 128.313 #4 4.000 24.000 2.495 1.200 0.136 Pass
128.525 #4 4.000 24.000 2.495 1.200 0.136 Pass
(1.0Ls) 128.855 #4 3.000 24.000 2.495 1.600 0.136 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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TxDOT Summary Report (Long Form)
For
Span 1 Girder G
January 31, 2015 5:20:12 pm
PGSuper
Copyright  2015, WSDOT, All Rights Reserved
Version 2.7.3 - Built on Jul 23 2013
Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
File \\psf\Dropbox\Projecte\Paloma\Documento 1. Memoria y anejos\05. Estructuras\Aux Files\Bridge 54 SB.pgs
Page 1 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Trans. Reinforcement data for Span 1, Girder G does not match Girder Library entry Tx46 (5.5 HDP)
Long. Reinforcement data for Span 1, Girder G does not match Girder Library entry Tx46 (5.5 HDP)
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
Page 2 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Specification Check Summary
The Specification Check Was Not Successful
Horizontal Interface Shears/Length check failed for Strength I Limit State [5.8.4].
Girder Summary
Note: A Non-Standard Strand Fill Was Used For Span 1 Girder G
NOTE: Stresses show in the above table reflect the following sign convention:
Compressive Stress is positive. Tensile Stress is negative
TxDOT Girder Schedule
Span 1
Girder G
Girder Type Tx46 (5.5 HDP)
Prestressing Strands Total
NO. (Nh + Ns) 52
Size 0.600 in Dia.
Strength Grade 270 Low Relaxation
Eccentricity @ CL 14.065 in
Eccentricity @ End 6.065 in
Prestressing Strands Depressed
NO. (# of Harped Strands) 16
Yb of Topmost Depressed Strand(s) @ End 42.500 in
Concrete
Release Strength f'ci 6.900 KSI
Minimum 28 day compressive strength f'c 9.700 KSI
Optional Design
Design Load Compressive Stress (Top CL) 6.469 KSI
Design Load Tensile Stress (Bottom CL) -5.851 KSI
Required minimum ultimate moment capacity 8880.32 kip-ft
Live Load Distribution Factor for Moment (Strength and Service Limit States) 0.66425
Live Load Distribution Factor for Shear (Strength and Service Limit States) 0.68264
Live Load Distribution Factor for Moment (Fatigue Limit States) 0.60000
Non-Standard Strand Pattern for 
Span 1 Girder G
2.5 ABCDEFG (14)
4.5 ABCDEFG (14)
6.5 ABCDEFG (14)
8.5 A (2)
10.5 A (2)
Row
(in)
Strands
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Loading Details
Uniform Loads Applied Along the Entire Girder
Distribution of Uniform Barrier, Sidewalk, and Pedestrian Loads to Girder
12.5 A (2)
14.5 A (2)
16.5 A (2)
Row
(in)
Strands
Girder Line Geometry
Girder Type Tx46 (5.5 HDP)
Span Length, CL Bearing to CL Bearing 128.638 ft
Girder Length 129.981 ft
Number of Girders 23
Girder Spacing Datum Start of Span Measured at and along the centerline pier
Left Girder Spacing Start of Span 6.325 ft
Right Girder Spacing Start of Span 6.325 ft
Girder Spacing Datum End of Span Measured at and along the centerline pier
Left Girder Spacing End of Span 4.054 ft
Right Girder Spacing End of Span 4.054 ft
Slab Thickness for Design 8.000 in
Slab Thickness for Construction 8.000 in
Slab Offset at Start ("A" Dimension) 10.250 in
Slab Offset at End ("A" Dimension) 10.250 in
Overlay 25.000 PSF
Left Traffic Barrier SSTR
Right Traffic Barrier SSTR
Traffic Barrier Weight (per girder) 0.000 kip/ft
Connection type at Pier 1 I Girders CIP INT BENT
Connection type at Pier 2 I Girders CIP INT BENT
Girder 0.793
Load Type w
(kip/ft)
Left Ext. Barrier 0.376 0.000 0.000
Right Ext. Barrier 0.376 0.000 0.000
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
Page 4 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Slab Load Applied Between Bearings
Slab Load is approximated with Linear Load Segments applied along the length of the girder
Haunch weight includes effects of roadway geometry but does not include a reduction for camber
0.000 0.197 0.314 0.201 0.712
0.333 0.197 0.313 0.201 0.712
0.542 0.197 0.313 0.202 0.711
2.329 0.195 0.312 0.203 0.710
2.333 0.195 0.312 0.203 0.710
2.875 0.195 0.311 0.204 0.710
3.163 0.194 0.311 0.204 0.709
3.833 0.194 0.310 0.205 0.709
4.172 0.194 0.310 0.205 0.709
4.375 0.193 0.310 0.205 0.709
5.750 0.192 0.309 0.207 0.708
5.833 0.192 0.309 0.207 0.708
6.292 0.192 0.308 0.207 0.707
12.327 0.186 0.303 0.215 0.705
12.864 0.186 0.303 0.216 0.705
13.833 0.185 0.302 0.217 0.704
25.325 0.175 0.292 0.238 0.705
25.728 0.175 0.292 0.238 0.705
38.324 0.164 0.281 0.262 0.706
38.592 0.164 0.280 0.262 0.706
51.322 0.153 0.269 0.285 0.707
51.455 0.153 0.269 0.285 0.706
57.888 0.147 0.264 0.293 0.703
57.893 0.147 0.264 0.293 0.703
64.320 0.141 0.258 0.298 0.698
70.747 0.136 0.253 0.301 0.689
70.752 0.136 0.253 0.301 0.689
77.183 0.130 0.247 0.301 0.678
77.318 0.130 0.247 0.301 0.678
90.047 0.119 0.236 0.292 0.647
90.316 0.119 0.236 0.292 0.646
102.911 0.108 0.225 0.273 0.606
103.314 0.108 0.224 0.272 0.604
114.807 0.098 0.214 0.245 0.557
115.775 0.097 0.214 0.242 0.553
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
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Overlay
116.312 0.096 0.213 0.241 0.550
122.347 0.091 0.208 0.223 0.522
122.807 0.091 0.207 0.221 0.519
122.888 0.091 0.207 0.221 0.519
124.263 0.090 0.206 0.216 0.512
124.462 0.089 0.206 0.216 0.511
124.807 0.089 0.206 0.215 0.509
125.477 0.088 0.205 0.212 0.506
125.763 0.088 0.205 0.211 0.504
126.310 0.088 0.204 0.209 0.501
128.097 0.086 0.203 0.203 0.492
128.307 0.086 0.203 0.202 0.491
128.638 0.086 0.202 0.201 0.489
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
0.000 0.333 141.610 141.479 0.154 0.154
0.333 0.542 141.479 141.397 0.154 0.154
0.542 2.329 141.397 140.693 0.154 0.153
2.329 2.333 140.693 140.692 0.153 0.153
2.333 2.875 140.692 140.478 0.153 0.153
2.875 3.163 140.478 140.365 0.153 0.153
3.163 3.833 140.365 140.101 0.153 0.152
3.833 4.172 140.101 139.967 0.152 0.152
4.172 4.375 139.967 139.887 0.152 0.152
4.375 5.750 139.887 139.346 0.152 0.151
5.750 5.833 139.346 139.313 0.151 0.151
5.833 6.292 139.313 139.132 0.151 0.151
6.292 12.327 139.132 136.755 0.151 0.149
12.327 12.864 136.755 136.544 0.149 0.148
12.864 13.833 136.544 136.163 0.148 0.148
13.833 25.325 136.163 131.636 0.148 0.143
25.325 25.728 131.636 131.478 0.143 0.143
25.728 38.324 131.478 126.517 0.143 0.138
38.324 38.592 126.517 126.412 0.138 0.137
38.592 51.322 126.412 121.398 0.137 0.132
51.322 51.455 121.398 121.346 0.132 0.132
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Overlay load is distributed uniformly among all girders per LRFD 4.6.2.2.1
Wcc is the curb to curb width
Live Load Details
Live Loads used for Design
The following live loads were applied to the design (Service and Strength I) limit states:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User-defined vehicular live load: HL93-TRUCK
Configuration: Truck applied only (no lane)
Usage: Use for all actions at all locations
51.455 57.888 121.346 118.812 0.132 0.129
57.888 57.893 118.812 118.810 0.129 0.129
57.893 64.320 118.810 116.279 0.129 0.126
64.320 70.747 116.279 113.748 0.126 0.124
70.747 70.752 113.748 113.746 0.124 0.124
70.752 77.183 113.746 111.213 0.124 0.121
77.183 77.318 111.213 111.160 0.121 0.121
77.318 90.047 111.160 106.147 0.121 0.115
90.047 90.316 106.147 106.041 0.115 0.115
90.316 102.911 106.041 101.081 0.115 0.110
102.911 103.314 101.081 100.922 0.110 0.110
103.314 114.807 100.922 96.396 0.110 0.105
114.807 115.775 96.396 96.015 0.105 0.104
115.775 116.312 96.015 95.803 0.104 0.104
116.312 122.347 95.803 93.426 0.104 0.102
122.347 122.807 93.426 93.245 0.102 0.101
122.807 122.888 93.245 93.213 0.101 0.101
122.888 124.263 93.213 92.671 0.101 0.101
124.263 124.462 92.671 92.593 0.101 0.101
124.462 124.807 92.593 92.458 0.101 0.100
124.807 125.477 92.458 92.194 0.100 0.100
125.477 125.763 92.194 92.081 0.100 0.100
125.763 126.310 92.081 91.865 0.100 0.100
126.310 128.097 91.865 91.162 0.100 0.099
128.097 128.307 91.162 91.079 0.099 0.099
128.307 128.638 91.079 90.948 0.099 0.099
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
Axle Weight
(kip)
Spacing
(ft)
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Live Loads Used for Fatigue Limit States
The following live loads were applied to the Fatigue I limit state:
AASHTO LRFD 3.6.1.4: Fatigue Vehicular Live Load
Live Loads Used for Design Permit Limit State
The following live loads were applied to the design permit (Strength II) limit state:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User Defined Loads
Locations are measured from left support.
Point loads were not defined for this girder
Distributed loads were not defined for this girder
Moment loads were not defined for this girder
Camber and Deflections
1 8.00
2 32.00 14.000
3 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
Camber and Deflection for Span 1 Girder G
Estimated camber at 40 days, D 3.547 in 0.296 ft
Estimated camber at 120 days, D 4.310 in 0.359 ft
Deflection (Prestressing) 7.866 in 0.656 ft
Deflection (Girder) -5.154 in -0.429 ft
Deflection (Slab and Diaphragms) -2.926 in -0.244 ft
Deflection (Traffic Barrier) 0.000 in 0.000 ft
Deflection (Overlay) -0.343 in -0.029 ft
Deflection (User Defined DC) 0.000 in 0.000 ft
Deflection (User Defined DW) 0.000 in 0.000 ft
Screed Camber, C 2.926 in 0.244 ft
Excess Camber (Based on Design Camber) 1.383 in 0.115 ft
Live Load Deflection (HL93 - Per Lane) -4.857 in -0.405 ft
Optional Live Load Deflection (LRFD 3.6.1.3.2) -0.987 in -0.082 ft
Slab Offset ("A" Dimension)
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Prestress Force and Strand Stresses
Stress Checks
Specification = AASHTO LRFD Bridge Design Specifications - US Units
Stress Check for Service I for Casting Yard Stage (At Release) [5.9.4.1.2]
For temporary stresses before losses in pretensioned components
Allowable tensile stress = 0.0948f'ci but not more than 0.200 KSI = 0.200 KSI
Allowable tensile stress = 0.2400f'ci = 0.630 KSI if bonded reinforcement sufficient to resist the tensile force in the concrete is 
provided.
Allowable compressive stress = -0.6f'ci = -4.140 KSI
f'ci required to satisfy this stress check = 6.513 KSI
10.250 8.250 Excessive The haunch depth in the middle of the girder exceeds the depth at the ends by 1.321 in. 
Check stirrup lengths to ensure they engage the deck in all locations.
Minimum
Provided
(in)
Required
(in)
Status Notes
Effective Prestress at Mid-Span
At Jacking 2285.01 0.000 202.500
Before Prestress Transfer 2285.01 0.000 202.500
After Prestress Transfer 2060.73 19.876 182.624
At Lifting 2060.73 19.876 182.624
At Shipping 1985.81 26.515 175.985
After Deck Placement 1868.06 36.950 165.550
After Superimposed Dead Loads 1868.06 36.950 165.550
Final 1845.63 38.938 163.562
Final with Live Load 1928.87 31.561 170.939
Loss Stage Permanent Strand
Force
(kip)
Eff. Loss
(KSI)
fpe
(KSI)
(0.0Lg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
0.671 -0.236 -0.900 -0.054 0.042 -0.290 -0.858 Pass
(-)
Pass
(-)
Pass
(4.83)
(PSXFR) 3.000 -0.970 -4.092 -0.237 0.184 -1.207 -3.908 Pass
(-)
Pass
(-)
Pass
(1.06)
(H) 3.833 -0.939 -4.116 -0.301 0.234 -1.240 -3.882 Pass
(-)
Pass
(-)
Pass
(1.07)
5.046 -0.894 -4.151 -0.392 0.304 -1.286 -3.847 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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(-) (-) (1.08)
(0.1Lg) 12.998 -0.599 -4.382 -0.946 0.734 -1.545 -3.648 Pass
(-)
Pass
(-)
Pass
(1.13)
13.535 -0.579 -4.398 -0.980 0.761 -1.560 -3.637 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.2Lg) 25.996 -0.117 -4.758 -1.681 1.305 -1.799 -3.453 Pass
(-)
Pass
(-)
Pass
(1.20)
26.398 -0.102 -4.770 -1.701 1.320 -1.803 -3.449 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.3Lg) 38.994 0.365 -5.126 -2.207 1.713 -1.842 -3.413 Pass
(-)
Pass
(-)
Pass
(1.21)
39.262 0.375 -5.134 -2.216 1.720 -1.841 -3.414 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.4Lg) 51.992 0.843 -5.478 -2.522 1.958 -1.679 -3.520 Pass
(-)
Pass
(-)
Pass
(1.18)
52.126 0.848 -5.481 -2.524 1.960 -1.676 -3.522 Pass
(-)
Pass
(-)
Pass
(1.18)
(HP) 58.558 1.082 -5.646 -2.602 2.020 -1.520 -3.627 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.5Lg) 64.990 1.082 -5.648 -2.627 2.040 -1.545 -3.609 Pass
(-)
Pass
(-)
Pass
(1.15)
(HP) 71.422 1.082 -5.646 -2.602 2.020 -1.520 -3.627 Pass
(-)
Pass
(-)
Pass
(1.14)
77.854 0.848 -5.481 -2.524 1.960 -1.676 -3.522 Pass
(-)
Pass
(-)
Pass
(1.18)
(0.6Lg) 77.988 0.843 -5.478 -2.522 1.958 -1.679 -3.520 Pass
(-)
Pass
(-)
Pass
(1.18)
90.718 0.375 -5.134 -2.216 1.720 -1.841 -3.414 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.7Lg) 90.986 0.365 -5.126 -2.207 1.713 -1.842 -3.413 Pass
(-)
Pass
(-)
Pass
(1.21)
103.581 -0.102 -4.770 -1.701 1.320 -1.803 -3.449 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.8Lg) 103.985 -0.117 -4.758 -1.681 1.305 -1.799 -3.453 Pass
(-)
Pass
(-)
Pass
(1.20)
116.445 -0.579 -4.398 -0.980 0.761 -1.560 -3.637 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.9Lg) 116.983 -0.599 -4.382 -0.946 0.734 -1.545 -3.648 Pass
(-)
Pass
(-)
Pass
(1.13)
124.934 -0.894 -4.151 -0.392 0.304 -1.286 -3.847 Pass
(-)
Pass
(-)
Pass
(1.08)
(H) 126.147 -0.939 -4.116 -0.301 0.234 -1.240 -3.882 Pass
(-)
Pass
(-)
Pass
(1.07)
(PSXFR) 126.981 -0.970 -4.092 -0.237 0.184 -1.207 -3.908 Pass
(-)
Pass
(-)
Pass
(1.06)
129.309 -0.236 -0.901 -0.054 0.042 -0.290 -0.859 Pass
(-)
Pass
(-)
Pass
(4.82)
(1.0Lg) 129.981 0.000 0.000 0.000 0.000 0.000 0.000 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Deck and Diaphragm Placement (Bridge Site 1) [5.9.4.2.2]
For stresses at service limit state after losses for components with bonded prestressing tendons other than piles
Allowable tensile stress = 0.0948f'c = 0.295 KSI
Allowable compressive stress = -0.45f'c = -4.365 KSI
f'c required to satisfy this stress check = 8.508 KSI
(f) (f) (f)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.207 -0.789 0.000 0.000 -0.207 -0.789 Pass
(-)
Pass
(5.53)
(PSXFR) 2.329 -0.852 -3.594 -0.343 0.266 -1.194 -3.328 Pass
(-)
Pass
(1.31)
3.163 -0.825 -3.617 -0.462 0.359 -1.287 -3.258 Pass
(-)
Pass
(1.34)
(H) 4.375 -0.786 -3.651 -0.633 0.491 -1.419 -3.160 Pass
(-)
Pass
(1.38)
12.327 -0.530 -3.875 -1.668 1.295 -2.198 -2.580 Pass
(-)
Pass
(1.69)
(0.1Ls) 12.864 -0.513 -3.891 -1.732 1.345 -2.245 -2.546 Pass
(-)
Pass
(1.71)
25.325 -0.104 -4.248 -3.040 2.360 -3.144 -1.888 Pass
(-)
Pass
(1.39)
(0.2Ls) 25.728 -0.091 -4.259 -3.076 2.388 -3.167 -1.872 Pass
(-)
Pass
(1.38)
38.324 0.329 -4.615 -4.014 3.116 -3.686 -1.498 Pass
(-)
Pass
(1.18)
(0.3Ls) 38.592 0.337 -4.622 -4.030 3.129 -3.693 -1.493 Pass
(-)
Pass
(1.18)
51.322 0.763 -4.958 -4.592 3.565 -3.828 -1.393 Pass
(-)
Pass
(1.14)
(0.4Ls) 51.455 0.768 -4.961 -4.596 3.568 -3.828 -1.393 Pass
(-)
Pass
(1.14)
(HP) 57.888 0.980 -5.115 -4.732 3.674 -3.752 -1.441 Pass
(-)
Pass
(1.16)
(0.5Ls) 64.320 0.981 -5.120 -4.772 3.705 -3.791 -1.416 Pass
(-)
Pass
(1.15)
(HP) 70.752 0.980 -5.115 -4.715 3.660 -3.735 -1.454 Pass
(-)
Pass
(1.17)
(0.6Ls) 77.183 0.768 -4.960 -4.562 3.541 -3.794 -1.419 Pass
(-)
Pass
(1.15)
77.318 0.763 -4.957 -4.557 3.538 -3.794 -1.419 Pass
(-)
Pass
(1.15)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Superimposed Dead Loads (Bridge Site 2) [5.9.4.2.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent loads
Allowable compressive stress = -0.45f'c = -4.365 KSI
f'c required to satisfy this stress check = 8.508 KSI
(0.7Ls) 90.047 0.337 -4.621 -3.970 3.082 -3.632 -1.539 Pass
(-)
Pass
(1.20)
90.316 0.328 -4.613 -3.954 3.069 -3.625 -1.544 Pass
(-)
Pass
(1.20)
(0.8Ls) 102.911 -0.091 -4.258 -3.005 2.333 -3.096 -1.925 Pass
(-)
Pass
(1.41)
103.314 -0.104 -4.247 -2.969 2.305 -3.073 -1.942 Pass
(-)
Pass
(1.42)
(0.9Ls) 115.775 -0.512 -3.890 -1.677 1.302 -2.189 -2.588 Pass
(-)
Pass
(1.69)
116.312 -0.530 -3.875 -1.614 1.253 -2.144 -2.622 Pass
(-)
Pass
(1.66)
(H) 124.263 -0.786 -3.651 -0.609 0.472 -1.395 -3.178 Pass
(-)
Pass
(1.37)
125.477 -0.825 -3.617 -0.444 0.344 -1.269 -3.273 Pass
(-)
Pass
(1.33)
(PSXFR) 126.310 -0.852 -3.594 -0.329 0.255 -1.180 -3.339 Pass
(-)
Pass
(1.31)
(1.0Ls) 128.638 -0.207 -0.790 0.000 0.000 -0.207 -0.790 Pass
(-)
Pass
(5.52)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.207 -0.789 0.000 0.000 -0.207 -0.789 Pass
(5.53)
(PSXFR) 2.329 -0.852 -3.594 -0.343 0.266 -1.194 -3.328 Pass
(1.31)
3.163 -0.825 -3.617 -0.462 0.359 -1.287 -3.258 Pass
(1.34)
(H) 4.375 -0.786 -3.651 -0.633 0.491 -1.419 -3.160 Pass
(1.38)
12.327 -0.530 -3.875 -1.668 1.295 -2.198 -2.580 Pass
(1.69)
(0.1Ls) 12.864 -0.513 -3.891 -1.732 1.345 -2.245 -2.546 Pass
(1.71)
25.325 -0.104 -4.248 -3.040 2.360 -3.144 -1.888 Pass
(1.39)
(0.2Ls) 25.728 -0.091 -4.259 -3.076 2.388 -3.167 -1.872 Pass
(1.38)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Service I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent and transient 
loads
Allowable compressive stress = -0.6f'c = -5.820 KSI
f'c required to satisfy this stress check = 9.103 KSI
38.324 0.329 -4.615 -4.014 3.116 -3.686 -1.498 Pass
(1.18)
(0.3Ls) 38.592 0.337 -4.622 -4.030 3.129 -3.693 -1.493 Pass
(1.18)
51.322 0.763 -4.958 -4.592 3.565 -3.828 -1.393 Pass
(1.14)
(0.4Ls) 51.455 0.768 -4.961 -4.596 3.568 -3.828 -1.393 Pass
(1.14)
(HP) 57.888 0.980 -5.115 -4.732 3.674 -3.752 -1.441 Pass
(1.16)
(0.5Ls) 64.320 0.981 -5.120 -4.772 3.705 -3.791 -1.416 Pass
(1.15)
(HP) 70.752 0.980 -5.115 -4.715 3.660 -3.735 -1.454 Pass
(1.17)
(0.6Ls) 77.183 0.768 -4.960 -4.562 3.541 -3.794 -1.419 Pass
(1.15)
77.318 0.763 -4.957 -4.557 3.538 -3.794 -1.419 Pass
(1.15)
(0.7Ls) 90.047 0.337 -4.621 -3.970 3.082 -3.632 -1.539 Pass
(1.20)
90.316 0.328 -4.613 -3.954 3.069 -3.625 -1.544 Pass
(1.20)
(0.8Ls) 102.911 -0.091 -4.258 -3.005 2.333 -3.096 -1.925 Pass
(1.41)
103.314 -0.104 -4.247 -2.969 2.305 -3.073 -1.942 Pass
(1.42)
(0.9Ls) 115.775 -0.512 -3.890 -1.677 1.302 -2.189 -2.588 Pass
(1.69)
116.312 -0.530 -3.875 -1.614 1.253 -2.144 -2.622 Pass
(1.66)
(H) 124.263 -0.786 -3.651 -0.609 0.472 -1.395 -3.178 Pass
(1.37)
125.477 -0.825 -3.617 -0.444 0.344 -1.269 -3.273 Pass
(1.33)
(PSXFR) 126.310 -0.852 -3.594 -0.329 0.255 -1.180 -3.339 Pass
(1.31)
(1.0Ls) 128.638 -0.207 -0.790 0.000 0.000 -0.207 -0.790 Pass
(5.52)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
(0.0Ls) 0.000 -0.200 -0.761 -0.205 0.067 -0.404 -0.694 Pass
(8.39)
(PSXFR) 2.329 -0.824 -3.476 -0.644 0.349 -1.467 -3.127 Pass
(1.86)
3.163 -0.799 -3.503 -0.797 0.448 -1.596 -3.055 Pass
(1.91)
(H) 4.375 -0.763 -3.542 -1.016 0.589 -1.779 -2.953 Pass
(1.97)
12.327 -0.520 -3.802 -2.349 1.442 -2.869 -2.360 Pass
(2.03)
(0.1Ls) 12.864 -0.503 -3.820 -2.432 1.495 -2.935 -2.325 Pass
(1.98)
25.325 -0.104 -4.243 -4.131 2.572 -4.235 -1.671 Pass
(1.37)
(0.2Ls) 25.728 -0.091 -4.256 -4.178 2.602 -4.269 -1.655 Pass
(1.36)
38.324 0.333 -4.681 -5.414 3.374 -5.080 -1.307 Pass
(1.15)
(0.3Ls) 38.592 0.342 -4.690 -5.435 3.387 -5.092 -1.303 Pass
(1.14)
51.322 0.784 -5.092 -6.198 3.848 -5.414 -1.245 Pass
(1.08)
(0.4Ls) 51.455 0.789 -5.096 -6.203 3.851 -5.415 -1.245 Pass
(1.07)
(HP) 57.888 1.012 -5.279 -6.400 3.962 -5.388 -1.317 Pass
(1.08)
(0.5Ls) 64.320 1.013 -5.287 -6.469 3.994 -5.456 -1.293 Pass
(1.07)
(HP) 70.752 1.012 -5.279 -6.424 3.946 -5.413 -1.333 Pass
(1.08)
(0.6Ls) 77.183 0.789 -5.096 -6.250 3.819 -5.462 -1.277 Pass
(1.07)
77.318 0.784 -5.092 -6.245 3.815 -5.461 -1.277 Pass
(1.07)
(0.7Ls) 90.047 0.342 -4.689 -5.516 3.330 -5.174 -1.359 Pass
(1.12)
90.316 0.333 -4.680 -5.495 3.316 -5.162 -1.364 Pass
(1.13)
(0.8Ls) 102.911 -0.091 -4.255 -4.267 2.534 -4.358 -1.721 Pass
(1.34)
103.314 -0.104 -4.241 -4.219 2.504 -4.324 -1.737 Pass
(1.35)
(0.9Ls) 115.775 -0.503 -3.819 -2.488 1.439 -2.991 -2.380 Pass
(1.95)
116.312 -0.520 -3.801 -2.402 1.387 -2.922 -2.414 Pass
(1.99)
(H) 124.263 -0.763 -3.542 -1.022 0.559 -1.784 -2.983 Pass
(1.95)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Tensile Stresses for Service III for Final with Live Load (Bridge Site 3) 
[5.9.4.2.2]
For stresses at service limit state after losses which involve traffic loading in members with bonded prestressing tendons other 
than piles
Allowable tensile stress in the precompressed tensile zone = 0.1900f'c = 0.592 KSI
f'c required to satisfy this stress check = 8.795 KSI
125.477 -0.799 -3.503 -0.793 0.423 -1.592 -3.080 Pass
(1.89)
(PSXFR) 126.310 -0.824 -3.477 -0.634 0.328 -1.457 -3.148 Pass
(1.85)
(1.0Ls) 128.638 -0.200 -0.762 -0.175 0.057 -0.375 -0.705 Pass
(8.26)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.761 0.067 -0.694 Pass
(-)
(PSXFR) 2.329 -3.476 0.483 -2.994 Pass
(-)
3.163 -3.503 0.628 -2.875 Pass
(-)
(H) 4.375 -3.542 0.835 -2.707 Pass
(-)
12.327 -3.802 2.091 -1.712 Pass
(-)
(0.1Ls) 12.864 -3.820 2.169 -1.651 Pass
(-)
25.325 -4.243 3.753 -0.490 Pass
(-)
(0.2Ls) 25.728 -4.256 3.797 -0.460 Pass
(-)
38.324 -4.681 4.929 0.248 Pass
(2.38)
(0.3Ls) 38.592 -4.690 4.948 0.259 Pass
(2.29)
51.322 -5.092 5.631 0.539 Pass
(1.10)
(0.4Ls) 51.455 -5.096 5.636 0.540 Pass
(1.10)
(HP) 57.888 -5.279 5.803 0.524 Pass
(1.13)
(0.5Ls) 64.320 -5.287 5.851 0.563 Pass
(1.05)
(HP) 70.752 -5.279 5.798 0.519 Pass
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Fatigue I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to the Fatigue I load 
combination and one-half the sum of effective prestress and permanent loads
Allowable compressive stress = -0.4f'c = -3.880 KSI
f'c required to satisfy this stress check = 7.775 KSI
(1.14)
(0.6Ls) 77.183 -5.096 5.626 0.530 Pass
(1.12)
77.318 -5.092 5.621 0.530 Pass
(1.12)
(0.7Ls) 90.047 -4.689 4.931 0.242 Pass
(2.45)
90.316 -4.680 4.911 0.231 Pass
(2.56)
(0.8Ls) 102.911 -4.255 3.774 -0.481 Pass
(-)
103.314 -4.241 3.730 -0.511 Pass
(-)
(0.9Ls) 115.775 -3.819 2.147 -1.672 Pass
(-)
116.312 -3.801 2.069 -1.732 Pass
(-)
(H) 124.263 -3.542 0.820 -2.722 Pass
(-)
125.477 -3.503 0.614 -2.889 Pass
(-)
(PSXFR) 126.310 -3.477 0.470 -3.007 Pass
(-)
(1.0Ls) 128.638 -0.762 0.057 -0.705 Pass
(-)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
(0.0Ls) 0.000 -0.200 -0.761 -0.205 0.067 -0.305 -0.314 Pass
(10+)
(PSXFR) 2.329 -0.824 -3.476 -0.445 0.208 -0.857 -1.530 Pass
(2.54)
3.163 -0.799 -3.503 -0.529 0.257 -0.928 -1.494 Pass
(2.60)
(H) 4.375 -0.763 -3.542 -0.649 0.328 -1.030 -1.443 Pass
(2.69)
12.327 -0.520 -3.802 -1.377 0.754 -1.637 -1.147 Pass
(2.37)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Moment Capacity
(0.1Ls) 12.864 -0.503 -3.820 -1.422 0.781 -1.674 -1.129 Pass
(2.32)
25.325 -0.104 -4.243 -2.344 1.319 -2.396 -0.803 Pass
(1.62)
(0.2Ls) 25.728 -0.091 -4.256 -2.370 1.334 -2.415 -0.795 Pass
(1.61)
38.324 0.333 -4.681 -3.043 1.719 -2.876 -0.621 Pass
(1.35)
(0.3Ls) 38.592 0.342 -4.690 -3.054 1.726 -2.883 -0.619 Pass
(1.35)
51.322 0.784 -5.092 -3.464 1.956 -3.072 -0.590 Pass
(1.26)
(0.4Ls) 51.455 0.789 -5.096 -3.466 1.957 -3.072 -0.591 Pass
(1.26)
(HP) 57.888 1.012 -5.279 -3.564 2.013 -3.058 -0.627 Pass
(1.27)
(0.5Ls) 64.320 1.013 -5.287 -3.588 2.028 -3.082 -0.615 Pass
(1.26)
(HP) 70.752 1.012 -5.279 -3.583 2.004 -3.077 -0.636 Pass
(1.26)
(0.6Ls) 77.183 0.789 -5.096 -3.504 1.940 -3.110 -0.608 Pass
(1.25)
77.318 0.784 -5.092 -3.502 1.939 -3.110 -0.607 Pass
(1.25)
(0.7Ls) 90.047 0.342 -4.689 -3.121 1.695 -2.950 -0.649 Pass
(1.32)
90.316 0.333 -4.680 -3.110 1.689 -2.943 -0.651 Pass
(1.32)
(0.8Ls) 102.911 -0.091 -4.255 -2.442 1.297 -2.488 -0.831 Pass
(1.56)
103.314 -0.104 -4.241 -2.417 1.282 -2.469 -0.839 Pass
(1.57)
(0.9Ls) 115.775 -0.503 -3.819 -1.468 0.749 -1.719 -1.161 Pass
(2.26)
116.312 -0.520 -3.801 -1.420 0.723 -1.680 -1.178 Pass
(2.31)
(H) 124.263 -0.763 -3.542 -0.651 0.308 -1.032 -1.463 Pass
(2.65)
125.477 -0.799 -3.503 -0.523 0.240 -0.922 -1.511 Pass
(2.57)
(PSXFR) 126.310 -0.824 -3.477 -0.433 0.193 -0.845 -1.545 Pass
(2.51)
(1.0Ls) 128.638 -0.200 -0.762 -0.175 0.057 -0.275 -0.324 Pass
(10+)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
 Positive Moment Capacity for Strength I Limit State for 
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Final with Live Load Stage (Bridge Site 3) [5.7]
(0.0Ls) 0.000 0.00 1475.89 0.00 Pass
(f)
Pass
(f)
0.333 94.06 2182.42 125.10 Pass
(10+)
Pass
(10+)
(FoS) 0.542 152.92 2611.36 203.38 Pass
(10+)
Pass
(10+)
(PSXFR) 2.329 648.04 5898.74 861.89 Pass
(6.84)
Pass
(9.10)
2.333 648.94 5899.84 863.08 Pass
(6.84)
Pass
(9.09)
2.875 796.25 6081.97 1059.02 Pass
(5.74)
Pass
(7.64)
3.163 873.84 6178.04 1162.21 Pass
(5.32)
Pass
(7.07)
3.833 1053.06 6400.26 1400.57 Pass
(4.57)
Pass
(6.08)
(CS) 4.172 1142.94 6511.82 1520.12 Pass
(4.28)
Pass
(5.70)
(H) 4.375 1196.65 6578.50 1591.55 Pass
(4.13)
Pass
(5.50)
5.750 1554.63 7024.08 2067.66 Pass
(3.40)
Pass
(4.52)
5.833 1575.87 7050.68 2095.90 Pass
(3.36)
Pass
(4.47)
(1.5H) 6.292 1693.28 7197.88 2252.06 Pass
(3.20)
Pass
(4.25)
12.327 3147.39 8591.74 4186.03 Pass
(2.05)
Pass
(2.73)
(0.1Ls) 12.864 3268.57 8606.21 4347.20 Pass
(1.98)
Pass
(2.63)
13.833 3484.08 8632.50 4633.82 Pass
(1.86)
Pass
(2.48)
25.325 5713.72 8954.79 6768.64 Pass
(1.32)
Pass
(1.57)
(0.2Ls) 25.728 5780.84 8966.29 6774.40 Pass
(1.32)
Pass
(1.55)
38.324 7509.38 9331.95 6996.71 Pass
(1.33)
Pass
(1.24)
(0.3Ls) 38.592 7538.30 9339.76 7002.21 Pass
(1.33)
Pass
(1.24)
51.322 8569.63 9707.18 7289.82 Pass
(1.33)
Pass
(1.13)
(0.4Ls) 51.455 8576.73 9711.00 7293.05 Pass
(1.33)
Pass
(1.13)
(HP) 57.888 8822.41 9892.86 7451.38 Pass
(1.33)
Pass
(1.12)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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57.893 8822.53 9892.82 7451.36 Pass
(1.33)
Pass
(1.12)
(0.5Ls) 64.320 8880.32 9849.14 7433.97 Pass
(1.32)
Pass
(1.11)
70.747 8803.01 9802.61 7422.67 Pass
(1.32)
Pass
(1.11)
(HP) 70.752 8802.88 9802.58 7422.67 Pass
(1.32)
Pass
(1.11)
(0.6Ls) 77.183 8538.80 9530.26 7236.93 Pass
(1.32)
Pass
(1.12)
77.318 8531.28 9524.52 7233.10 Pass
(1.32)
Pass
(1.12)
(0.7Ls) 90.047 7471.13 8980.84 6890.00 Pass
(1.30)
Pass
(1.20)
90.316 7441.65 8969.40 6883.23 Pass
(1.30)
Pass
(1.21)
(0.8Ls) 102.911 5702.40 8444.79 6595.02 Pass
(1.28)
Pass
(1.48)
103.314 5635.19 8428.55 6586.82 Pass
(1.28)
Pass
(1.50)
114.807 3420.63 7988.32 4549.44 Pass
(1.76)
Pass
(2.34)
(0.9Ls) 115.775 3207.96 7953.63 4266.59 Pass
(1.86)
Pass
(2.48)
116.312 3088.15 7934.56 4107.24 Pass
(1.93)
Pass
(2.57)
(1.5H) 122.347 1657.30 6657.23 2204.21 Pass
(3.02)
Pass
(4.02)
122.807 1541.85 6523.66 2050.66 Pass
(3.18)
Pass
(4.23)
122.888 1521.24 6499.81 2023.25 Pass
(3.21)
Pass
(4.27)
(H) 124.263 1170.25 6094.03 1556.43 Pass
(3.92)
Pass
(5.21)
(CS) 124.462 1118.80 6034.73 1488.00 Pass
(4.06)
Pass
(5.39)
124.807 1029.35 5931.77 1369.04 Pass
(4.33)
Pass
(5.76)
125.477 853.87 5729.87 1135.65 Pass
(5.05)
Pass
(6.71)
125.763 778.17 5642.70 1034.97 Pass
(5.45)
Pass
(7.25)
(PSXFR) 126.310 632.93 5475.78 841.80 Pass
(6.50)
Pass
(8.65)
(FoS) 128.097 149.29 2515.85 198.55 Pass
(10+)
Pass
(10+)
128.307 91.57 2121.71 121.79 Pass
(10+)
Pass
(10+)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Shear
(1.0Ls) 128.638 0.00 1456.61 0.00 Pass
(f)
Pass
(f)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
Ultimate Shears for Strength I Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 272.09 413.03 Pass
(1.52)
(H) 4.375 Yes Yes 271.33 412.29 Pass
(1.52)
5.833 Yes Yes 265.90 333.75 Pass
(1.26)
(1.5H) 6.292 Yes Yes 264.19 332.54 Pass
(1.26)
12.327 Yes Yes 241.87 312.88 Pass
(1.29)
(0.1Ls) 12.864 Yes Yes 239.90 311.38 Pass
(1.30)
13.833 Yes Yes 236.35 261.68 Pass
(1.11)
25.325 Yes Yes 194.65 237.88 Pass
(1.22)
(0.2Ls) 25.728 Yes Yes 193.21 237.43 Pass
(1.23)
38.324 Yes Yes 148.54 216.46 Pass
(1.46)
(0.3Ls) 38.592 Yes Yes 147.60 214.99 Pass
(1.46)
51.322 Yes Yes 103.51 185.57 Pass
(1.79)
(0.4Ls) 51.455 Yes Yes 103.06 185.52 Pass
(1.80)
(HP) 57.888 Yes Yes 81.20 187.89 Pass
(2.31)
(0.5Ls) 64.320 Yes Yes 62.72 166.05 Pass
(2.65)
(HP) 70.752 Yes Yes 84.18 188.36 Pass
(2.24)
(0.6Ls) 77.183 Yes Yes 105.78 187.06 Pass
(1.77)
77.318 Yes Yes 106.23 187.13 Pass
(1.76)
(0.7Ls) 90.047 Yes Yes 149.30 221.61 Pass
(1.48)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
90.316 Yes Yes 150.21 223.31 Pass
(1.49)
(0.8Ls) 102.911 Yes Yes 193.11 239.38 Pass
(1.24)
103.314 Yes Yes 194.49 239.87 Pass
(1.23)
114.807 Yes Yes 233.74 263.79 Pass
(1.13)
(0.9Ls) 115.775 Yes Yes 237.05 313.82 Pass
(1.32)
116.312 Yes Yes 238.89 315.37 Pass
(1.32)
(1.5H) 122.347 Yes Yes 259.49 337.58 Pass
(1.30)
122.807 Yes Yes 261.06 338.75 Pass
(1.30)
(H) 124.263 Yes Yes 266.03 417.64 Pass
(1.57)
(CS) 124.462 Yes Yes 266.71 418.38 Pass
(1.57)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
Ultimate Shears for Strength II Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 218.57 421.06 Pass
(1.93)
(H) 4.375 Yes Yes 217.92 420.46 Pass
(1.93)
5.833 Yes Yes 213.27 342.42 Pass
(1.61)
(1.5H) 6.292 Yes Yes 211.81 341.49 Pass
(1.61)
12.327 Yes Yes 192.73 325.25 Pass
(1.69)
(0.1Ls) 12.864 Yes Yes 191.04 323.90 Pass
(1.70)
13.833 Yes Yes 188.00 273.92 Pass
(1.46)
25.325 Yes Yes 152.30 252.90 Pass
(1.66)
(0.2Ls) 25.728 Yes Yes 151.07 252.48 Pass
(1.67)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
Horizontal Interface Shears/Length for Strength I Limit State [5.8.4]
38.324 Yes Yes 112.75 244.40 Pass
(2.17)
(0.3Ls) 38.592 Yes Yes 111.94 244.37 Pass
(2.18)
51.322 No Yes 74.06 246.85 Pass
(3.33)
(0.4Ls) 51.455 No Yes 73.67 246.91 Pass
(3.35)
(HP) 57.888 No Yes 54.87 250.90 Pass
(4.57)
(0.5Ls) 64.320 No Yes 39.38 231.27 Pass
(5.87)
(HP) 70.752 No Yes 57.84 251.03 Pass
(4.34)
(0.6Ls) 77.183 No Yes 76.39 247.34 Pass
(3.24)
77.318 No Yes 76.78 247.29 Pass
(3.22)
(0.7Ls) 90.047 Yes Yes 113.65 245.69 Pass
(2.16)
90.316 Yes Yes 114.43 245.74 Pass
(2.15)
(0.8Ls) 102.911 Yes Yes 150.97 254.66 Pass
(1.69)
103.314 Yes Yes 152.14 255.12 Pass
(1.68)
114.807 Yes Yes 185.40 276.21 Pass
(1.49)
(0.9Ls) 115.775 Yes Yes 188.19 326.52 Pass
(1.74)
116.312 Yes Yes 189.74 327.92 Pass
(1.73)
(1.5H) 122.347 Yes Yes 207.11 346.91 Pass
(1.67)
122.807 Yes Yes 208.43 347.79 Pass
(1.67)
(H) 124.263 Yes Yes 212.61 426.13 Pass
(2.00)
(CS) 124.462 Yes Yes 213.19 426.73 Pass
(2.00)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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(CS) 4.172 8.000 24.000 Pass 0.600 0.280 Pass 89.153 117.282 Pass
(1.32)
(H) 4.375 8.000 24.000 Pass 0.600 0.280 Pass 88.837 117.282 Pass
(1.32)
5.833 12.000 24.000 Pass 0.400 0.280 Pass 86.588 106.482 Pass
(1.23)
(1.5H) 6.292 12.000 24.000 Pass 0.400 0.280 Pass 85.885 106.482 Pass
(1.24)
12.327 12.000 24.000 Pass 0.400 0.280 Pass 76.913 106.482 Pass
(1.38)
(0.1Ls) 12.864 12.000 24.000 Pass 0.400 0.280 Pass 76.138 106.482 Pass
(1.40)
13.833 18.000 24.000 Pass 0.267 0.269 Fail 74.748 99.282 Pass
(1.33)
25.325 18.000 24.000 Pass 0.267 N/A N/A 59.116 99.282 Pass
(1.68)
(0.2Ls) 25.728 18.000 24.000 Pass 0.267 N/A N/A 58.596 99.282 Pass
(1.69)
38.324 18.000 24.000 Pass 0.267 N/A N/A 43.170 99.282 Pass
(2.30)
(0.3Ls) 38.592 18.000 24.000 Pass 0.267 N/A N/A 42.859 99.282 Pass
(2.32)
51.322 18.000 24.000 Pass 0.267 N/A N/A 28.844 99.282 Pass
(3.44)
(0.4Ls) 51.455 18.000 24.000 Pass 0.267 N/A N/A 28.705 99.282 Pass
(3.46)
(HP) 57.888 18.000 24.000 Pass 0.267 N/A N/A 22.166 99.282 Pass
(4.48)
(0.5Ls) 64.320 18.000 24.000 Pass 0.267 N/A N/A 17.122 99.282 Pass
(5.80)
(HP) 70.752 18.000 24.000 Pass 0.267 N/A N/A 22.979 99.282 Pass
(4.32)
(0.6Ls) 77.183 18.000 24.000 Pass 0.267 N/A N/A 29.463 99.282 Pass
(3.37)
77.318 18.000 24.000 Pass 0.267 N/A N/A 29.602 99.282 Pass
(3.35)
(0.7Ls) 90.047 18.000 24.000 Pass 0.267 N/A N/A 43.353 99.282 Pass
(2.29)
90.316 18.000 24.000 Pass 0.267 N/A N/A 43.658 99.282 Pass
(2.27)
(0.8Ls) 102.911 18.000 24.000 Pass 0.267 N/A N/A 58.567 99.282 Pass
(1.70)
103.314 18.000 24.000 Pass 0.267 N/A N/A 59.066 99.282 Pass
(1.68)
114.807 18.000 24.000 Pass 0.267 0.249 Pass 73.925 99.282 Pass
(1.34)
(0.9Ls) 115.775 12.000 24.000 Pass 0.400 0.280 Pass 75.233 106.482 Pass
(1.42)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Horizontal Interface Shears/Length for Strength II Limit State [5.8.4]
116.312 12.000 24.000 Pass 0.400 0.280 Pass 75.963 106.482 Pass
(1.40)
(1.5H) 122.347 12.000 24.000 Pass 0.400 0.280 Pass 84.358 106.482 Pass
(1.26)
122.807 12.000 24.000 Pass 0.400 0.280 Pass 85.012 106.482 Pass
(1.25)
(H) 124.263 8.000 24.000 Pass 0.600 0.280 Pass 87.101 117.282 Pass
(1.35)
(CS) 124.462 8.000 24.000 Pass 0.600 0.280 Pass 87.388 117.282 Pass
(1.34)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(CS) 4.172 8.000 24.000 Pass 0.600 0.192 Pass 71.616 117.282 Pass
(1.64)
(H) 4.375 8.000 24.000 Pass 0.600 0.185 Pass 71.349 117.282 Pass
(1.64)
5.833 12.000 24.000 Pass 0.400 N/A N/A 69.451 106.482 Pass
(1.53)
(1.5H) 6.292 12.000 24.000 Pass 0.400 N/A N/A 68.858 106.482 Pass
(1.55)
12.327 12.000 24.000 Pass 0.400 N/A N/A 61.286 106.482 Pass
(1.74)
(0.1Ls) 12.864 12.000 24.000 Pass 0.400 N/A N/A 60.632 106.482 Pass
(1.76)
13.833 18.000 24.000 Pass 0.267 N/A N/A 59.459 99.282 Pass
(1.67)
25.325 18.000 24.000 Pass 0.267 N/A N/A 46.254 99.282 Pass
(2.15)
(0.2Ls) 25.728 18.000 24.000 Pass 0.267 N/A N/A 45.815 99.282 Pass
(2.17)
38.324 18.000 24.000 Pass 0.267 N/A N/A 32.769 99.282 Pass
(3.03)
(0.3Ls) 38.592 18.000 24.000 Pass 0.267 N/A N/A 32.506 99.282 Pass
(3.05)
51.322 18.000 24.000 Pass 0.267 N/A N/A 20.638 99.282 Pass
(4.81)
(0.4Ls) 51.455 18.000 24.000 Pass 0.267 N/A N/A 20.519 99.282 Pass
(4.84)
(HP) 57.888 18.000 24.000 Pass 0.267 N/A N/A 14.976 99.282 Pass
(6.63)
(0.5Ls) 64.320 18.000 24.000 Pass 0.267 N/A N/A 10.749 99.282 Pass
(9.24)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Longitudinal Reinforcement for Shear Check - Strength I [5.8.3.5]
(HP) 70.752 18.000 24.000 Pass 0.267 N/A N/A 15.790 99.282 Pass
(6.29)
(0.6Ls) 77.183 18.000 24.000 Pass 0.267 N/A N/A 21.278 99.282 Pass
(4.67)
77.318 18.000 24.000 Pass 0.267 N/A N/A 21.396 99.282 Pass
(4.64)
(0.7Ls) 90.047 18.000 24.000 Pass 0.267 N/A N/A 33.001 99.282 Pass
(3.01)
90.316 18.000 24.000 Pass 0.267 N/A N/A 33.257 99.282 Pass
(2.99)
(0.8Ls) 102.911 18.000 24.000 Pass 0.267 N/A N/A 45.786 99.282 Pass
(2.17)
103.314 18.000 24.000 Pass 0.267 N/A N/A 46.205 99.282 Pass
(2.15)
114.807 18.000 24.000 Pass 0.267 N/A N/A 58.635 99.282 Pass
(1.69)
(0.9Ls) 115.775 12.000 24.000 Pass 0.400 N/A N/A 59.727 106.482 Pass
(1.78)
116.312 12.000 24.000 Pass 0.400 N/A N/A 60.336 106.482 Pass
(1.76)
(1.5H) 122.347 12.000 24.000 Pass 0.400 N/A N/A 67.331 106.482 Pass
(1.58)
122.807 12.000 24.000 Pass 0.400 N/A N/A 67.876 106.482 Pass
(1.57)
(H) 124.263 8.000 24.000 Pass 0.600 N/A N/A 69.613 117.282 Pass
(1.68)
(CS) 124.462 8.000 24.000 Pass 0.600 N/A N/A 69.851 117.282 Pass
(1.68)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(FoS) 0.542 548.56 300.18 5.8.3.5-2 Pass
(1.83)
(PSXFR) 2.329 1297.69 300.18 5.8.3.5-2 Pass
(4.32)
2.333 1297.94 300.18 5.8.3.5-2 Pass
(4.32)
3.163 1435.77 300.18 5.8.3.5-2 Pass
(4.78)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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3.833 1488.24 300.18 5.8.3.5-2 Pass
(4.96)
(CS) 4.172 1514.60 300.18 5.8.3.5-2 Pass
(5.05)
(H) 4.375 1530.37 628.15 5.8.3.5-1 Pass
(2.44)
5.833 1642.20 797.88 5.8.3.5-1 Pass
(2.06)
(1.5H) 6.292 1677.03 826.23 5.8.3.5-1 Pass
(2.03)
12.327 2219.33 1213.13 5.8.3.5-1 Pass
(1.83)
(0.1Ls) 12.864 2221.27 1242.65 5.8.3.5-1 Pass
(1.79)
13.833 2224.68 1343.64 5.8.3.5-1 Pass
(1.66)
25.325 2580.05 1944.06 5.8.3.5-1 Pass
(1.33)
(0.2Ls) 25.728 2581.08 1959.22 5.8.3.5-1 Pass
(1.32)
38.324 2822.56 2370.18 5.8.3.5-1 Pass
(1.19)
(0.3Ls) 38.592 2822.95 2374.93 5.8.3.5-1 Pass
(1.19)
51.322 2835.37 2501.87 5.8.3.5-1 Pass
(1.13)
(0.4Ls) 51.455 2835.45 2502.12 5.8.3.5-1 Pass
(1.13)
(HP) 57.888 2837.73 2489.80 5.8.3.5-1 Pass
(1.14)
(0.5Ls) 64.320 2831.49 2522.81 5.8.3.5-1 Pass
(1.12)
(HP) 70.752 2824.37 2486.86 5.8.3.5-1 Pass
(1.14)
(0.6Ls) 77.183 2807.29 2495.39 5.8.3.5-1 Pass
(1.12)
77.318 2806.89 2495.00 5.8.3.5-1 Pass
(1.13)
(0.7Ls) 90.047 2759.86 2354.94 5.8.3.5-1 Pass
(1.17)
90.316 2758.66 2349.89 5.8.3.5-1 Pass
(1.17)
(0.8Ls) 102.911 2485.95 1929.56 5.8.3.5-1 Pass
(1.29)
103.314 2483.75 1914.09 5.8.3.5-1 Pass
(1.30)
114.807 2113.28 1316.45 5.8.3.5-1 Pass
(1.61)
(0.9Ls) 115.775 2107.85 1215.38 5.8.3.5-1 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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Longitudinal Reinforcement for Shear Check - Strength II [5.8.3.5]
(1.73)
116.312 2104.81 1185.94 5.8.3.5-1 Pass
(1.77)
(1.5H) 122.347 1595.83 806.36 5.8.3.5-1 Pass
(1.98)
122.807 1562.40 778.31 5.8.3.5-1 Pass
(2.01)
(H) 124.263 1454.67 609.21 5.8.3.5-1 Pass
(2.39)
(CS) 124.462 1439.78 288.75 5.8.3.5-2 Pass
(4.99)
124.807 1413.91 288.75 5.8.3.5-2 Pass
(4.90)
125.477 1363.27 288.75 5.8.3.5-2 Pass
(4.72)
(PSXFR) 126.310 1231.41 288.75 5.8.3.5-2 Pass
(4.26)
(FoS) 128.097 530.19 288.75 5.8.3.5-2 Pass
(1.84)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
(FoS) 0.542 548.56 192.97 5.8.3.5-2 Pass
(2.84)
(PSXFR) 2.329 1297.69 192.97 5.8.3.5-2 Pass
(6.72)
2.333 1297.94 192.97 5.8.3.5-2 Pass
(6.73)
3.163 1435.77 192.97 5.8.3.5-2 Pass
(7.44)
3.833 1488.24 192.97 5.8.3.5-2 Pass
(7.71)
(CS) 4.172 1514.60 192.97 5.8.3.5-2 Pass
(7.85)
(H) 4.375 1530.37 458.76 5.8.3.5-1 Pass
(3.34)
5.833 1642.20 605.34 5.8.3.5-1 Pass
(2.71)
(1.5H) 6.292 1677.03 628.18 5.8.3.5-1 Pass
(2.67)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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12.327 2219.33 940.69 5.8.3.5-1 Pass
(2.36)
(0.1Ls) 12.864 2221.27 964.48 5.8.3.5-1 Pass
(2.30)
13.833 2224.68 1056.43 5.8.3.5-1 Pass
(2.11)
25.325 2580.05 1540.39 5.8.3.5-1 Pass
(1.67)
(0.2Ls) 25.728 2581.08 1552.55 5.8.3.5-1 Pass
(1.66)
38.324 2822.56 1883.48 5.8.3.5-1 Pass
(1.50)
(0.3Ls) 38.592 2822.95 1887.39 5.8.3.5-1 Pass
(1.50)
51.322 2835.37 2002.47 5.8.3.5-1 Pass
(1.42)
(0.4Ls) 51.455 2835.45 2002.98 5.8.3.5-1 Pass
(1.42)
(HP) 57.888 2837.73 2005.06 5.8.3.5-1 Pass
(1.42)
(0.5Ls) 64.320 2831.49 2041.47 5.8.3.5-1 Pass
(1.39)
(HP) 70.752 2824.37 2002.44 5.8.3.5-1 Pass
(1.41)
(0.6Ls) 77.183 2807.29 1994.27 5.8.3.5-1 Pass
(1.41)
77.318 2806.89 1993.63 5.8.3.5-1 Pass
(1.41)
(0.7Ls) 90.047 2759.86 1867.52 5.8.3.5-1 Pass
(1.48)
90.316 2758.66 1863.30 5.8.3.5-1 Pass
(1.48)
(0.8Ls) 102.911 2485.95 1523.99 5.8.3.5-1 Pass
(1.63)
103.314 2483.75 1511.53 5.8.3.5-1 Pass
(1.64)
114.807 2113.28 1029.77 5.8.3.5-1 Pass
(2.05)
(0.9Ls) 115.775 2107.85 937.73 5.8.3.5-1 Pass
(2.25)
116.312 2104.81 914.04 5.8.3.5-1 Pass
(2.30)
(1.5H) 122.347 1595.83 607.96 5.8.3.5-1 Pass
(2.62)
122.807 1562.40 585.42 5.8.3.5-1 Pass
(2.67)
(H) 124.263 1454.67 446.20 5.8.3.5-1 Pass
(3.26)
(CS) 124.462 1439.78 187.93 5.8.3.5-2 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Page 28 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
(7.66)
124.807 1413.91 187.93 5.8.3.5-2 Pass
(7.52)
125.477 1363.27 187.93 5.8.3.5-2 Pass
(7.25)
(PSXFR) 126.310 1231.41 187.93 5.8.3.5-2 Pass
(6.55)
(FoS) 128.097 530.19 187.93 5.8.3.5-2 Pass
(2.82)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Stirrup Detailing Check [5.8.2.5, 5.8.2.7, 5.10.3.1.2]
(0.0Ls) 0.000 #4 3.000 24.000 2.495 1.600 0.138 Pass
0.333 #4 4.000 24.000 2.495 1.200 0.138 Pass
(FoS) 0.542 #4 4.000 24.000 2.495 1.200 0.138 Pass
(PSXFR) 2.329 #4 4.000 24.000 2.495 1.200 0.138 Pass
2.333 #4 6.000 24.000 2.495 0.800 0.138 Pass
3.163 #4 6.000 24.000 2.495 0.800 0.138 Pass
3.833 #4 8.000 24.000 2.495 0.600 0.138 Pass
(CS) 4.172 #4 8.000 24.000 2.495 0.600 0.138 Pass
(H) 4.375 #4 8.000 24.000 2.495 0.600 0.138 Pass
5.833 #4 12.000 24.000 2.495 0.400 0.138 Pass
(1.5H) 6.292 #4 12.000 24.000 2.495 0.400 0.138 Pass
12.327 #4 12.000 24.000 2.495 0.400 0.138 Pass
(0.1Ls) 12.864 #4 12.000 24.000 2.495 0.400 0.138 Pass
13.833 #4 18.000 24.000 2.495 0.267 0.138 Pass
25.325 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.2Ls) 25.728 #4 18.000 24.000 2.495 0.267 0.138 Pass
38.324 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.3Ls) 38.592 #4 18.000 24.000 2.495 0.267 0.138 Pass
51.322 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.4Ls) 51.455 #4 18.000 24.000 2.495 0.267 0.138 Pass
(HP) 57.888 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.5Ls) 64.320 #4 18.000 24.000 2.495 0.267 0.138 Pass
(HP) 70.752 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.6Ls) 77.183 #4 18.000 24.000 2.495 0.267 0.138 Pass
77.318 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.7Ls) 90.047 #4 18.000 24.000 2.495 0.267 0.138 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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90.316 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.8Ls) 102.911 #4 18.000 24.000 2.495 0.267 0.138 Pass
103.314 #4 18.000 24.000 2.495 0.267 0.138 Pass
114.807 #4 18.000 24.000 2.495 0.267 0.138 Pass
(0.9Ls) 115.775 #4 12.000 24.000 2.495 0.400 0.138 Pass
116.312 #4 12.000 24.000 2.495 0.400 0.138 Pass
(1.5H) 122.347 #4 12.000 24.000 2.495 0.400 0.138 Pass
122.807 #4 12.000 24.000 2.495 0.400 0.138 Pass
(H) 124.263 #4 8.000 24.000 2.495 0.600 0.138 Pass
(CS) 124.462 #4 8.000 24.000 2.495 0.600 0.138 Pass
124.807 #4 8.000 24.000 2.495 0.600 0.138 Pass
125.477 #4 6.000 24.000 2.495 0.800 0.138 Pass
(PSXFR) 126.310 #4 4.000 24.000 2.495 1.200 0.138 Pass
(FoS) 128.097 #4 4.000 24.000 2.495 1.200 0.138 Pass
128.307 #4 4.000 24.000 2.495 1.200 0.138 Pass
(1.0Ls) 128.638 #4 3.000 24.000 2.495 1.600 0.138 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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TxDOT Summary Report (Long Form)
For
Span 1 Girder H
January 31, 2015 5:20:33 pm
PGSuper
Copyright  2015, WSDOT, All Rights Reserved
Version 2.7.3 - Built on Jul 23 2013
Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
File \\psf\Dropbox\Projecte\Paloma\Documento 1. Memoria y anejos\05. Estructuras\Aux Files\Bridge 54 SB.pgs
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Trans. Reinforcement data for Span 1, Girder H does not match Girder Library entry Tx46 (5.5 HDP)
Long. Reinforcement data for Span 1, Girder H does not match Girder Library entry Tx46 (5.5 HDP)
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
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Specification Check Summary
The Specification Check was Successful
Girder Summary
Note: A Non-Standard Strand Fill Was Used For Span 1 Girder H
NOTE: Stresses show in the above table reflect the following sign convention:
Compressive Stress is positive. Tensile Stress is negative
TxDOT Girder Schedule
Span 1
Girder H
Girder Type Tx46 (5.5 HDP)
Prestressing Strands Total
NO. (Nh + Ns) 52
Size 0.600 in Dia.
Strength Grade 270 Low Relaxation
Eccentricity @ CL 14.065 in
Eccentricity @ End 6.065 in
Prestressing Strands Depressed
NO. (# of Harped Strands) 16
Yb of Topmost Depressed Strand(s) @ End 42.500 in
Concrete
Release Strength f'ci 6.900 KSI
Minimum 28 day compressive strength f'c 9.200 KSI
Optional Design
Design Load Compressive Stress (Top CL) 6.417 KSI
Design Load Tensile Stress (Bottom CL) -5.824 KSI
Required minimum ultimate moment capacity 8853.01 kip-ft
Live Load Distribution Factor for Moment (Strength and Service Limit States) 0.66324
Live Load Distribution Factor for Shear (Strength and Service Limit States) 0.68175
Live Load Distribution Factor for Moment (Fatigue Limit States) 0.60000
Non-Standard Strand Pattern for 
Span 1 Girder H
2.5 ABCDEFG (14)
4.5 ABCDEFG (14)
6.5 ABCDEFG (14)
8.5 A (2)
10.5 A (2)
12.5 A (2)
Row
(in)
Strands
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Loading Details
Uniform Loads Applied Along the Entire Girder
Distribution of Uniform Barrier, Sidewalk, and Pedestrian Loads to Girder
Slab Load Applied Between Bearings
14.5 A (2)
16.5 A (2)
Row
(in)
Strands
Girder Line Geometry
Girder Type Tx46 (5.5 HDP)
Span Length, CL Bearing to CL Bearing 128.460 ft
Girder Length 129.800 ft
Number of Girders 23
Girder Spacing Datum Start of Span Measured at and along the centerline pier
Left Girder Spacing Start of Span 6.325 ft
Right Girder Spacing Start of Span 6.325 ft
Girder Spacing Datum End of Span Measured at and along the centerline pier
Left Girder Spacing End of Span 4.054 ft
Right Girder Spacing End of Span 4.054 ft
Slab Thickness for Design 8.000 in
Slab Thickness for Construction 8.000 in
Slab Offset at Start ("A" Dimension) 10.250 in
Slab Offset at End ("A" Dimension) 10.250 in
Overlay 25.000 PSF
Left Traffic Barrier SSTR
Right Traffic Barrier SSTR
Traffic Barrier Weight (per girder) 0.000 kip/ft
Connection type at Pier 1 I Girders CIP INT BENT
Connection type at Pier 2 I Girders CIP INT BENT
Girder 0.793
Load Type w
(kip/ft)
Left Ext. Barrier 0.376 0.000 0.000
Right Ext. Barrier 0.376 0.000 0.000
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
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Slab Load is approximated with Linear Load Segments applied along the length of the girder
Haunch weight includes effects of roadway geometry but does not include a reduction for camber
0.000 0.198 0.314 0.201 0.713
0.334 0.197 0.314 0.201 0.713
0.542 0.197 0.314 0.201 0.713
2.331 0.196 0.312 0.203 0.711
2.334 0.196 0.312 0.203 0.711
2.875 0.195 0.312 0.203 0.710
3.164 0.195 0.312 0.204 0.710
3.834 0.194 0.311 0.204 0.710
4.172 0.194 0.311 0.205 0.709
4.375 0.194 0.311 0.205 0.709
5.750 0.193 0.309 0.206 0.708
5.834 0.193 0.309 0.206 0.708
6.292 0.192 0.309 0.207 0.708
12.311 0.187 0.304 0.214 0.705
12.846 0.187 0.303 0.215 0.705
13.834 0.186 0.302 0.216 0.704
25.291 0.176 0.292 0.236 0.704
25.692 0.175 0.292 0.237 0.704
38.271 0.164 0.281 0.260 0.705
38.538 0.164 0.281 0.260 0.705
51.251 0.153 0.270 0.283 0.706
51.384 0.153 0.270 0.283 0.706
57.808 0.147 0.264 0.291 0.703
57.812 0.147 0.264 0.291 0.703
64.231 0.142 0.259 0.297 0.697
70.649 0.136 0.253 0.300 0.689
70.654 0.136 0.253 0.300 0.689
77.076 0.131 0.247 0.300 0.678
77.211 0.131 0.247 0.300 0.678
89.922 0.120 0.236 0.292 0.648
90.191 0.119 0.236 0.291 0.647
102.768 0.108 0.225 0.273 0.606
103.171 0.108 0.225 0.272 0.605
114.627 0.098 0.215 0.245 0.558
115.614 0.097 0.214 0.242 0.554
116.151 0.097 0.213 0.241 0.551
122.169 0.092 0.208 0.223 0.522
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
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Overlay
122.627 0.091 0.208 0.221 0.520
122.710 0.091 0.208 0.221 0.520
124.085 0.090 0.207 0.216 0.513
124.284 0.090 0.206 0.216 0.512
124.627 0.089 0.206 0.215 0.510
125.297 0.089 0.206 0.212 0.507
125.585 0.089 0.205 0.211 0.505
126.131 0.088 0.205 0.209 0.502
127.919 0.087 0.203 0.203 0.493
128.127 0.086 0.203 0.202 0.492
128.460 0.086 0.203 0.201 0.490
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
0.000 0.334 142.041 141.909 0.154 0.154
0.334 0.542 141.909 141.827 0.154 0.154
0.542 2.331 141.827 141.119 0.154 0.153
2.331 2.334 141.119 141.117 0.153 0.153
2.334 2.875 141.117 140.903 0.153 0.153
2.875 3.164 140.903 140.789 0.153 0.153
3.164 3.834 140.789 140.524 0.153 0.153
3.834 4.172 140.524 140.390 0.153 0.153
4.172 4.375 140.390 140.310 0.153 0.153
4.375 5.750 140.310 139.766 0.153 0.152
5.750 5.834 139.766 139.732 0.152 0.152
5.834 6.292 139.732 139.551 0.152 0.152
6.292 12.311 139.551 137.170 0.152 0.149
12.311 12.846 137.170 136.958 0.149 0.149
12.846 13.834 136.958 136.567 0.149 0.148
13.834 25.291 136.567 132.033 0.148 0.144
25.291 25.692 132.033 131.874 0.144 0.143
25.692 38.271 131.874 126.897 0.143 0.138
38.271 38.538 126.897 126.791 0.138 0.138
38.538 51.251 126.791 121.760 0.138 0.132
51.251 51.384 121.760 121.708 0.132 0.132
51.384 57.808 121.708 119.166 0.132 0.130
57.808 57.812 119.166 119.164 0.130 0.130
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Overlay load is distributed uniformly among all girders per LRFD 4.6.2.2.1
Wcc is the curb to curb width
Live Load Details
Live Loads used for Design
The following live loads were applied to the design (Service and Strength I) limit states:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User-defined vehicular live load: HL93-TRUCK
Configuration: Truck applied only (no lane)
Usage: Use for all actions at all locations
57.812 64.231 119.164 116.624 0.130 0.127
64.231 70.649 116.624 114.084 0.127 0.124
70.649 70.654 114.084 114.082 0.124 0.124
70.654 77.076 114.082 111.541 0.124 0.121
77.076 77.211 111.541 111.488 0.121 0.121
77.211 89.922 111.488 106.458 0.121 0.116
89.922 90.191 106.458 106.351 0.116 0.116
90.191 102.768 106.351 101.374 0.116 0.110
102.768 103.171 101.374 101.215 0.110 0.110
103.171 114.627 101.215 96.681 0.110 0.105
114.627 115.614 96.681 96.291 0.105 0.105
115.614 116.151 96.291 96.079 0.105 0.104
116.151 122.169 96.079 93.697 0.104 0.102
122.169 122.627 93.697 93.516 0.102 0.102
122.627 122.710 93.516 93.483 0.102 0.102
122.710 124.085 93.483 92.939 0.102 0.101
124.085 124.284 92.939 92.860 0.101 0.101
124.284 124.627 92.860 92.724 0.101 0.101
124.627 125.297 92.724 92.459 0.101 0.100
125.297 125.585 92.459 92.345 0.100 0.100
125.585 126.131 92.345 92.129 0.100 0.100
126.131 127.919 92.129 91.422 0.100 0.099
127.919 128.127 91.422 91.339 0.099 0.099
128.127 128.460 91.339 91.208 0.099 0.099
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
1 8.00
2 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
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Live Loads Used for Fatigue Limit States
The following live loads were applied to the Fatigue I limit state:
AASHTO LRFD 3.6.1.4: Fatigue Vehicular Live Load
Live Loads Used for Design Permit Limit State
The following live loads were applied to the design permit (Strength II) limit state:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User Defined Loads
Locations are measured from left support.
Point loads were not defined for this girder
Distributed loads were not defined for this girder
Moment loads were not defined for this girder
Camber and Deflections
3 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
Camber and Deflection for Span 1 Girder H
Estimated camber at 40 days, D 3.538 in 0.295 ft
Estimated camber at 120 days, D 4.303 in 0.359 ft
Deflection (Prestressing) 7.843 in 0.654 ft
Deflection (Girder) -5.125 in -0.427 ft
Deflection (Slab and Diaphragms) -2.984 in -0.249 ft
Deflection (Traffic Barrier) 0.000 in 0.000 ft
Deflection (Overlay) -0.347 in -0.029 ft
Deflection (User Defined DC) 0.000 in 0.000 ft
Deflection (User Defined DW) 0.000 in 0.000 ft
Screed Camber, C 2.984 in 0.249 ft
Excess Camber (Based on Design Camber) 1.319 in 0.110 ft
Live Load Deflection (HL93 - Per Lane) -4.914 in -0.410 ft
Optional Live Load Deflection (LRFD 3.6.1.3.2) -0.982 in -0.082 ft
Slab Offset ("A" Dimension)
10.250 8.250 Excessive The haunch depth in the middle of the girder exceeds the depth at the ends by 1.359 in. 
Minimum
Provided
(in)
Required
(in)
Status Notes
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Prestress Force and Strand Stresses
Stress Checks
Specification = AASHTO LRFD Bridge Design Specifications - US Units
Stress Check for Service I for Casting Yard Stage (At Release) [5.9.4.1.2]
For temporary stresses before losses in pretensioned components
Allowable tensile stress = 0.0948f'ci but not more than 0.200 KSI = 0.200 KSI
Allowable tensile stress = 0.2400f'ci = 0.630 KSI if bonded reinforcement sufficient to resist the tensile force in the concrete is 
provided.
Allowable compressive stress = -0.6f'ci = -4.140 KSI
f'ci required to satisfy this stress check = 6.513 KSI
Check stirrup lengths to ensure they engage the deck in all locations.
Minimum
Provided
(in)
Required
(in)
Status Notes
Effective Prestress at Mid-Span
At Jacking 2285.01 0.000 202.500
Before Prestress Transfer 2285.01 0.000 202.500
After Prestress Transfer 2060.50 19.896 182.604
At Lifting 2060.50 19.896 182.604
At Shipping 1985.54 26.539 175.961
After Deck Placement 1868.88 36.878 165.622
After Superimposed Dead Loads 1868.88 36.878 165.622
Final 1847.60 38.764 163.736
Final with Live Load 1932.57 31.234 171.266
Loss Stage Permanent Strand
Force
(kip)
Eff. Loss
(KSI)
fpe
(KSI)
(0.0Lg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
0.669 -0.236 -0.898 -0.054 0.042 -0.289 -0.856 Pass
(-)
Pass
(-)
Pass
(4.83)
(PSXFR) 3.000 -0.969 -4.092 -0.237 0.184 -1.206 -3.908 Pass
(-)
Pass
(-)
Pass
(1.06)
(H) 3.833 -0.939 -4.116 -0.300 0.233 -1.239 -3.883 Pass
(-)
Pass
(-)
Pass
(1.07)
5.044 -0.894 -4.151 -0.391 0.304 -1.285 -3.847 Pass
(-)
Pass
(-)
Pass
(1.08)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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(0.1Lg) 12.980 -0.599 -4.382 -0.943 0.732 -1.542 -3.650 Pass
(-)
Pass
(-)
Pass
(1.13)
13.516 -0.579 -4.398 -0.978 0.759 -1.557 -3.639 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.2Lg) 25.960 -0.117 -4.758 -1.677 1.302 -1.794 -3.456 Pass
(-)
Pass
(-)
Pass
(1.20)
26.362 -0.102 -4.770 -1.696 1.317 -1.798 -3.453 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.3Lg) 38.940 0.365 -5.126 -2.201 1.709 -1.836 -3.417 Pass
(-)
Pass
(-)
Pass
(1.21)
39.208 0.375 -5.133 -2.209 1.715 -1.835 -3.418 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.4Lg) 51.920 0.843 -5.477 -2.515 1.953 -1.672 -3.525 Pass
(-)
Pass
(-)
Pass
(1.17)
52.054 0.848 -5.481 -2.517 1.954 -1.669 -3.527 Pass
(-)
Pass
(-)
Pass
(1.17)
(HP) 58.477 1.082 -5.646 -2.594 2.014 -1.513 -3.632 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.5Lg) 64.900 1.082 -5.648 -2.620 2.034 -1.538 -3.614 Pass
(-)
Pass
(-)
Pass
(1.15)
(HP) 71.323 1.082 -5.646 -2.594 2.014 -1.513 -3.632 Pass
(-)
Pass
(-)
Pass
(1.14)
77.746 0.848 -5.481 -2.517 1.954 -1.669 -3.527 Pass
(-)
Pass
(-)
Pass
(1.17)
(0.6Lg) 77.880 0.843 -5.477 -2.515 1.953 -1.672 -3.525 Pass
(-)
Pass
(-)
Pass
(1.17)
90.592 0.375 -5.133 -2.209 1.715 -1.835 -3.418 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.7Lg) 90.860 0.365 -5.126 -2.201 1.709 -1.836 -3.417 Pass
(-)
Pass
(-)
Pass
(1.21)
103.438 -0.102 -4.770 -1.696 1.317 -1.798 -3.453 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.8Lg) 103.840 -0.117 -4.758 -1.677 1.302 -1.794 -3.456 Pass
(-)
Pass
(-)
Pass
(1.20)
116.284 -0.579 -4.398 -0.978 0.759 -1.557 -3.639 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.9Lg) 116.820 -0.599 -4.382 -0.943 0.732 -1.542 -3.650 Pass
(-)
Pass
(-)
Pass
(1.13)
124.755 -0.894 -4.151 -0.392 0.304 -1.285 -3.847 Pass
(-)
Pass
(-)
Pass
(1.08)
(H) 125.967 -0.939 -4.116 -0.300 0.233 -1.239 -3.883 Pass
(-)
Pass
(-)
Pass
(1.07)
(PSXFR) 126.800 -0.969 -4.092 -0.237 0.184 -1.206 -3.908 Pass
(-)
Pass
(-)
Pass
(1.06)
129.130 -0.236 -0.899 -0.054 0.042 -0.290 -0.857 Pass
(-)
Pass
(-)
Pass
(4.83)
(1.0Lg) 129.800 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Deck and Diaphragm Placement (Bridge Site 1) [5.9.4.2.2]
For stresses at service limit state after losses for components with bonded prestressing tendons other than piles
Allowable tensile stress = 0.0948f'c = 0.288 KSI
Allowable compressive stress = -0.45f'c = -4.140 KSI
f'c required to satisfy this stress check = 8.477 KSI
(0.0Ls) 0.000 -0.207 -0.788 0.000 0.000 -0.207 -0.788 Pass
(-)
Pass
(5.26)
(PSXFR) 2.331 -0.852 -3.594 -0.342 0.266 -1.194 -3.329 Pass
(-)
Pass
(1.24)
3.164 -0.825 -3.617 -0.461 0.358 -1.286 -3.259 Pass
(-)
Pass
(1.27)
(H) 4.375 -0.786 -3.651 -0.632 0.491 -1.418 -3.161 Pass
(-)
Pass
(1.31)
12.311 -0.530 -3.876 -1.663 1.291 -2.193 -2.585 Pass
(-)
Pass
(1.60)
(0.1Ls) 12.846 -0.513 -3.891 -1.727 1.341 -2.240 -2.550 Pass
(-)
Pass
(1.62)
25.291 -0.104 -4.249 -3.031 2.353 -3.135 -1.896 Pass
(-)
Pass
(1.32)
(0.2Ls) 25.692 -0.091 -4.260 -3.067 2.381 -3.158 -1.879 Pass
(-)
Pass
(1.31)
38.271 0.329 -4.616 -4.002 3.107 -3.674 -1.509 Pass
(-)
Pass
(1.13)
(0.3Ls) 38.538 0.338 -4.623 -4.018 3.119 -3.681 -1.504 Pass
(-)
Pass
(1.12)
51.251 0.764 -4.959 -4.578 3.554 -3.815 -1.405 Pass
(-)
Pass
(1.09)
(0.4Ls) 51.384 0.768 -4.963 -4.582 3.557 -3.814 -1.406 Pass
(-)
Pass
(1.09)
(HP) 57.808 0.981 -5.117 -4.718 3.663 -3.738 -1.454 Pass
(-)
Pass
(1.11)
(0.5Ls) 64.231 0.982 -5.123 -4.758 3.694 -3.776 -1.429 Pass
(-)
Pass
(1.10)
(HP) 70.654 0.981 -5.117 -4.701 3.650 -3.721 -1.467 Pass
(-)
Pass
(1.11)
(0.6Ls) 77.076 0.768 -4.962 -4.549 3.531 -3.781 -1.431 Pass
(-)
Pass
(1.10)
77.211 0.763 -4.959 -4.544 3.528 -3.781 -1.431 Pass
(-)
Pass
(1.09)
(0.7Ls) 89.922 0.338 -4.622 -3.959 3.073 -3.621 -1.549 Pass
(-)
Pass
(1.14)
90.191 0.329 -4.615 -3.942 3.061 -3.614 -1.554 Pass
(-)
Pass
(1.15)
(0.8Ls) 102.768 -0.091 -4.259 -2.996 2.326 -3.088 -1.933 Pass
(-)
Pass
(1.34)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Superimposed Dead Loads (Bridge Site 2) [5.9.4.2.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent loads
Allowable compressive stress = -0.45f'c = -4.140 KSI
f'c required to satisfy this stress check = 8.477 KSI
103.171 -0.104 -4.247 -2.960 2.298 -3.065 -1.949 Pass
(-)
Pass
(1.35)
(0.9Ls) 115.614 -0.512 -3.890 -1.672 1.298 -2.185 -2.592 Pass
(-)
Pass
(1.60)
116.151 -0.530 -3.875 -1.609 1.249 -2.139 -2.625 Pass
(-)
Pass
(1.58)
(H) 124.085 -0.786 -3.651 -0.608 0.472 -1.394 -3.179 Pass
(-)
Pass
(1.30)
125.297 -0.825 -3.617 -0.443 0.344 -1.268 -3.273 Pass
(-)
Pass
(1.26)
(PSXFR) 126.131 -0.852 -3.594 -0.328 0.255 -1.180 -3.339 Pass
(-)
Pass
(1.24)
(1.0Ls) 128.460 -0.207 -0.789 0.000 0.000 -0.207 -0.789 Pass
(-)
Pass
(5.25)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.207 -0.788 0.000 0.000 -0.207 -0.788 Pass
(5.26)
(PSXFR) 2.331 -0.852 -3.594 -0.342 0.266 -1.194 -3.329 Pass
(1.24)
3.164 -0.825 -3.617 -0.461 0.358 -1.286 -3.259 Pass
(1.27)
(H) 4.375 -0.786 -3.651 -0.632 0.491 -1.418 -3.161 Pass
(1.31)
12.311 -0.530 -3.876 -1.663 1.291 -2.193 -2.585 Pass
(1.60)
(0.1Ls) 12.846 -0.513 -3.891 -1.727 1.341 -2.240 -2.550 Pass
(1.62)
25.291 -0.104 -4.249 -3.031 2.353 -3.135 -1.896 Pass
(1.32)
(0.2Ls) 25.692 -0.091 -4.260 -3.067 2.381 -3.158 -1.879 Pass
(1.31)
38.271 0.329 -4.616 -4.002 3.107 -3.674 -1.509 Pass
(1.13)
(0.3Ls) 38.538 0.338 -4.623 -4.018 3.119 -3.681 -1.504 Pass
(1.12)
51.251 0.764 -4.959 -4.578 3.554 -3.815 -1.405 Pass
(1.09)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Compressive Stresses for Service I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent and transient 
loads
Allowable compressive stress = -0.6f'c = -5.520 KSI
f'c required to satisfy this stress check = 9.016 KSI
(0.4Ls) 51.384 0.768 -4.963 -4.582 3.557 -3.814 -1.406 Pass
(1.09)
(HP) 57.808 0.981 -5.117 -4.718 3.663 -3.738 -1.454 Pass
(1.11)
(0.5Ls) 64.231 0.982 -5.123 -4.758 3.694 -3.776 -1.429 Pass
(1.10)
(HP) 70.654 0.981 -5.117 -4.701 3.650 -3.721 -1.467 Pass
(1.11)
(0.6Ls) 77.076 0.768 -4.962 -4.549 3.531 -3.781 -1.431 Pass
(1.10)
77.211 0.763 -4.959 -4.544 3.528 -3.781 -1.431 Pass
(1.09)
(0.7Ls) 89.922 0.338 -4.622 -3.959 3.073 -3.621 -1.549 Pass
(1.14)
90.191 0.329 -4.615 -3.942 3.061 -3.614 -1.554 Pass
(1.15)
(0.8Ls) 102.768 -0.091 -4.259 -2.996 2.326 -3.088 -1.933 Pass
(1.34)
103.171 -0.104 -4.247 -2.960 2.298 -3.065 -1.949 Pass
(1.35)
(0.9Ls) 115.614 -0.512 -3.890 -1.672 1.298 -2.185 -2.592 Pass
(1.60)
116.151 -0.530 -3.875 -1.609 1.249 -2.139 -2.625 Pass
(1.58)
(H) 124.085 -0.786 -3.651 -0.608 0.472 -1.394 -3.179 Pass
(1.30)
125.297 -0.825 -3.617 -0.443 0.344 -1.268 -3.273 Pass
(1.26)
(PSXFR) 126.131 -0.852 -3.594 -0.328 0.255 -1.180 -3.339 Pass
(1.24)
(1.0Ls) 128.460 -0.207 -0.789 0.000 0.000 -0.207 -0.789 Pass
(5.25)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.199 -0.760 -0.201 0.066 -0.401 -0.694 Pass
(7.95)
(PSXFR) 2.331 -0.824 -3.478 -0.637 0.348 -1.461 -3.130 Pass
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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(1.76)
3.164 -0.799 -3.504 -0.790 0.446 -1.589 -3.058 Pass
(1.81)
(H) 4.375 -0.763 -3.543 -1.007 0.587 -1.770 -2.956 Pass
(1.87)
12.311 -0.520 -3.805 -2.328 1.437 -2.849 -2.368 Pass
(1.94)
(0.1Ls) 12.846 -0.504 -3.823 -2.411 1.490 -2.915 -2.333 Pass
(1.89)
25.291 -0.104 -4.247 -4.097 2.563 -4.201 -1.684 Pass
(1.31)
(0.2Ls) 25.692 -0.091 -4.261 -4.143 2.593 -4.235 -1.668 Pass
(1.30)
38.271 0.334 -4.688 -5.369 3.363 -5.036 -1.325 Pass
(1.10)
(0.3Ls) 38.538 0.343 -4.697 -5.390 3.376 -5.047 -1.321 Pass
(1.09)
51.251 0.785 -5.101 -6.147 3.835 -5.362 -1.266 Pass
(1.03)
(0.4Ls) 51.384 0.790 -5.105 -6.153 3.838 -5.363 -1.267 Pass
(1.03)
(HP) 57.808 1.014 -5.289 -6.348 3.950 -5.335 -1.340 Pass
(1.03)
(0.5Ls) 64.231 1.015 -5.297 -6.417 3.981 -5.402 -1.316 Pass
(1.02)
(HP) 70.654 1.014 -5.290 -6.372 3.934 -5.359 -1.356 Pass
(1.03)
(0.6Ls) 77.076 0.790 -5.105 -6.200 3.807 -5.410 -1.298 Pass
(1.02)
77.211 0.785 -5.101 -6.195 3.803 -5.409 -1.298 Pass
(1.02)
(0.7Ls) 89.922 0.343 -4.696 -5.471 3.320 -5.128 -1.376 Pass
(1.08)
90.191 0.334 -4.687 -5.451 3.306 -5.117 -1.381 Pass
(1.08)
(0.8Ls) 102.768 -0.091 -4.260 -4.232 2.526 -4.323 -1.734 Pass
(1.28)
103.171 -0.104 -4.246 -4.185 2.496 -4.289 -1.750 Pass
(1.29)
(0.9Ls) 115.614 -0.503 -3.822 -2.467 1.435 -2.970 -2.387 Pass
(1.86)
116.151 -0.520 -3.804 -2.382 1.383 -2.902 -2.421 Pass
(1.90)
(H) 124.085 -0.763 -3.543 -1.014 0.557 -1.776 -2.986 Pass
(1.85)
125.297 -0.799 -3.504 -0.787 0.422 -1.586 -3.082 Pass
(1.79)
(PSXFR) 126.131 -0.824 -3.478 -0.628 0.327 -1.452 -3.151 Pass
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Tensile Stresses for Service III for Final with Live Load (Bridge Site 3) 
[5.9.4.2.2]
For stresses at service limit state after losses which involve traffic loading in members with bonded prestressing tendons other 
than piles
Allowable tensile stress in the precompressed tensile zone = 0.1900f'c = 0.576 KSI
f'c required to satisfy this stress check = 7.685 KSI
(1.75)
(1.0Ls) 128.460 -0.200 -0.761 -0.173 0.056 -0.372 -0.704 Pass
(7.84)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.760 0.066 -0.694 Pass
(-)
(PSXFR) 2.331 -3.478 0.480 -2.997 Pass
(-)
3.164 -3.504 0.625 -2.879 Pass
(-)
(H) 4.375 -3.543 0.831 -2.712 Pass
(-)
12.311 -3.805 2.081 -1.724 Pass
(-)
(0.1Ls) 12.846 -3.823 2.159 -1.664 Pass
(-)
25.291 -4.247 3.736 -0.512 Pass
(-)
(0.2Ls) 25.692 -4.261 3.779 -0.482 Pass
(-)
38.271 -4.688 4.907 0.219 Pass
(2.63)
(0.3Ls) 38.538 -4.697 4.926 0.229 Pass
(2.52)
51.251 -5.101 5.605 0.504 Pass
(1.14)
(0.4Ls) 51.384 -5.105 5.610 0.505 Pass
(1.14)
(HP) 57.808 -5.289 5.777 0.487 Pass
(1.18)
(0.5Ls) 64.231 -5.297 5.824 0.527 Pass
(1.09)
(HP) 70.654 -5.290 5.772 0.482 Pass
(1.19)
(0.6Ls) 77.076 -5.105 5.601 0.496 Pass
(1.16)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
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Stress Check for Compressive Stresses for Fatigue I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to the Fatigue I load 
combination and one-half the sum of effective prestress and permanent loads
Allowable compressive stress = -0.4f'c = -3.680 KSI
f'c required to satisfy this stress check = 7.694 KSI
77.211 -5.101 5.596 0.495 Pass
(1.16)
(0.7Ls) 89.922 -4.696 4.908 0.212 Pass
(2.71)
90.191 -4.687 4.889 0.202 Pass
(2.85)
(0.8Ls) 102.768 -4.260 3.757 -0.503 Pass
(-)
103.171 -4.246 3.713 -0.533 Pass
(-)
(0.9Ls) 115.614 -3.822 2.137 -1.684 Pass
(-)
116.151 -3.804 2.060 -1.744 Pass
(-)
(H) 124.085 -3.543 0.817 -2.727 Pass
(-)
125.297 -3.504 0.611 -2.893 Pass
(-)
(PSXFR) 126.131 -3.478 0.468 -3.010 Pass
(-)
(1.0Ls) 128.460 -0.761 0.056 -0.704 Pass
(-)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
(0.0Ls) 0.000 -0.199 -0.760 -0.201 0.066 -0.301 -0.314 Pass
(10+)
(PSXFR) 2.331 -0.824 -3.478 -0.440 0.207 -0.852 -1.532 Pass
(2.40)
3.164 -0.799 -3.504 -0.523 0.256 -0.922 -1.496 Pass
(2.46)
(H) 4.375 -0.763 -3.543 -0.642 0.326 -1.023 -1.446 Pass
(2.55)
12.311 -0.520 -3.805 -1.363 0.751 -1.623 -1.152 Pass
(2.27)
(0.1Ls) 12.846 -0.504 -3.823 -1.408 0.777 -1.660 -1.134 Pass
(2.22)
25.291 -0.104 -4.247 -2.322 1.314 -2.374 -0.810 Pass
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Moment Capacity
(1.55)
(0.2Ls) 25.692 -0.091 -4.261 -2.347 1.329 -2.393 -0.802 Pass
(1.54)
38.271 0.334 -4.688 -3.015 1.713 -2.848 -0.631 Pass
(1.29)
(0.3Ls) 38.538 0.343 -4.697 -3.026 1.720 -2.855 -0.629 Pass
(1.29)
51.251 0.785 -5.101 -3.432 1.949 -3.039 -0.602 Pass
(1.21)
(0.4Ls) 51.384 0.790 -5.105 -3.435 1.950 -3.040 -0.602 Pass
(1.21)
(HP) 57.808 1.014 -5.289 -3.532 2.006 -3.025 -0.639 Pass
(1.22)
(0.5Ls) 64.231 1.015 -5.297 -3.556 2.021 -3.048 -0.627 Pass
(1.21)
(HP) 70.654 1.014 -5.290 -3.551 1.997 -3.044 -0.647 Pass
(1.21)
(0.6Ls) 77.076 0.790 -5.105 -3.472 1.934 -3.077 -0.619 Pass
(1.20)
77.211 0.785 -5.101 -3.470 1.932 -3.077 -0.618 Pass
(1.20)
(0.7Ls) 89.922 0.343 -4.696 -3.092 1.690 -2.921 -0.658 Pass
(1.26)
90.191 0.334 -4.687 -3.081 1.683 -2.914 -0.661 Pass
(1.26)
(0.8Ls) 102.768 -0.091 -4.260 -2.420 1.292 -2.465 -0.837 Pass
(1.49)
103.171 -0.104 -4.246 -2.394 1.277 -2.446 -0.845 Pass
(1.50)
(0.9Ls) 115.614 -0.503 -3.822 -1.454 0.746 -1.705 -1.165 Pass
(2.16)
116.151 -0.520 -3.804 -1.407 0.720 -1.667 -1.182 Pass
(2.21)
(H) 124.085 -0.763 -3.543 -0.645 0.307 -1.026 -1.464 Pass
(2.51)
125.297 -0.799 -3.504 -0.518 0.239 -0.917 -1.513 Pass
(2.43)
(PSXFR) 126.131 -0.824 -3.478 -0.429 0.192 -0.841 -1.547 Pass
(2.38)
(1.0Ls) 128.460 -0.200 -0.761 -0.173 0.056 -0.272 -0.324 Pass
(10+)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
 Positive Moment Capacity for Strength I Limit State for 
Final with Live Load Stage (Bridge Site 3) [5.7]
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(0.0Ls) 0.000 0.00 1476.44 0.00 Pass
(f)
Pass
(f)
0.334 94.24 2186.96 125.33 Pass
(10+)
Pass
(10+)
(FoS) 0.542 152.66 2614.43 203.04 Pass
(10+)
Pass
(10+)
(PSXFR) 2.331 647.28 5911.01 860.88 Pass
(6.87)
Pass
(9.13)
2.334 648.17 5912.11 862.07 Pass
(6.86)
Pass
(9.12)
2.875 794.92 6093.80 1057.24 Pass
(5.76)
Pass
(7.67)
3.164 872.69 6190.23 1160.67 Pass
(5.33)
Pass
(7.09)
3.834 1051.59 6412.36 1398.62 Pass
(4.58)
Pass
(6.10)
(CS) 4.172 1141.01 6523.48 1517.54 Pass
(4.30)
Pass
(5.72)
(H) 4.375 1194.62 6590.11 1588.84 Pass
(4.15)
Pass
(5.52)
5.750 1551.96 7035.35 2064.10 Pass
(3.41)
Pass
(4.53)
5.834 1573.45 7062.30 2092.69 Pass
(3.37)
Pass
(4.49)
(1.5H) 6.292 1690.35 7208.92 2248.17 Pass
(3.21)
Pass
(4.26)
12.311 3137.82 8590.55 4173.31 Pass
(2.06)
Pass
(2.74)
(0.1Ls) 12.846 3258.59 8604.95 4333.92 Pass
(1.99)
Pass
(2.64)
13.834 3477.90 8631.65 4625.60 Pass
(1.87)
Pass
(2.48)
25.291 5696.16 8951.65 6737.25 Pass
(1.33)
Pass
(1.57)
(0.2Ls) 25.692 5763.05 8963.09 6743.03 Pass
(1.33)
Pass
(1.56)
38.271 7486.19 9327.21 6966.72 Pass
(1.34)
Pass
(1.25)
(0.3Ls) 38.538 7515.01 9334.97 6972.26 Pass
(1.34)
Pass
(1.24)
51.251 8543.18 9700.29 7262.08 Pass
(1.34)
Pass
(1.14)
(0.4Ls) 51.384 8550.27 9704.08 7265.34 Pass
(1.34)
Pass
(1.13)
(HP) 57.808 8795.23 9884.75 7425.02 Pass
(1.33)
Pass
(1.12)
57.812 8795.35 9884.72 7425.00 Pass
(1.33)
Pass
(1.12)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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(0.5Ls) 64.231 8853.01 9839.82 7407.68 Pass
(1.33)
Pass
(1.11)
70.649 8776.07 9791.94 7396.52 Pass
(1.32)
Pass
(1.12)
(HP) 70.654 8775.94 9791.90 7396.51 Pass
(1.32)
Pass
(1.12)
(0.6Ls) 77.076 8512.78 9518.35 7209.64 Pass
(1.32)
Pass
(1.12)
77.211 8505.29 9512.60 7205.80 Pass
(1.32)
Pass
(1.12)
(0.7Ls) 89.922 7448.55 8967.08 6861.00 Pass
(1.31)
Pass
(1.20)
90.191 7419.19 8955.62 6854.21 Pass
(1.31)
Pass
(1.21)
(0.8Ls) 102.768 5685.33 8430.57 6565.28 Pass
(1.28)
Pass
(1.48)
103.171 5618.36 8414.35 6557.09 Pass
(1.28)
Pass
(1.50)
114.627 3414.91 7975.59 4541.83 Pass
(1.76)
Pass
(2.34)
(0.9Ls) 115.614 3198.44 7940.27 4253.92 Pass
(1.87)
Pass
(2.48)
116.151 3079.05 7921.25 4095.14 Pass
(1.93)
Pass
(2.57)
(1.5H) 122.169 1654.57 6662.39 2200.58 Pass
(3.03)
Pass
(4.03)
122.627 1539.65 6529.93 2047.73 Pass
(3.19)
Pass
(4.24)
122.710 1518.75 6505.82 2019.93 Pass
(3.22)
Pass
(4.28)
(H) 124.085 1168.35 6101.67 1553.91 Pass
(3.93)
Pass
(5.22)
(CS) 124.284 1117.01 6042.61 1485.63 Pass
(4.07)
Pass
(5.41)
124.627 1028.03 5940.32 1367.28 Pass
(4.34)
Pass
(5.78)
125.297 852.84 5739.12 1134.28 Pass
(5.06)
Pass
(6.73)
125.585 776.92 5651.77 1033.31 Pass
(5.47)
Pass
(7.27)
(PSXFR) 126.131 632.27 5485.63 840.92 Pass
(6.52)
Pass
(8.68)
(FoS) 127.919 149.05 2518.77 198.24 Pass
(10+)
Pass
(10+)
128.127 91.79 2126.15 122.08 Pass
(10+)
Pass
(10+)
(1.0Ls) 128.460 0.00 1456.92 0.00 Pass
(f)
Pass
(f)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Shear
Ultimate Shears for Strength I Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 271.64 410.15 Pass
(1.51)
(H) 4.375 Yes Yes 270.88 409.40 Pass
(1.51)
5.834 Yes Yes 265.45 330.73 Pass
(1.25)
(1.5H) 6.292 Yes Yes 263.74 329.51 Pass
(1.25)
12.311 Yes Yes 241.49 310.02 Pass
(1.28)
(0.1Ls) 12.846 Yes Yes 239.52 308.51 Pass
(1.29)
13.834 Yes Yes 235.90 258.68 Pass
(1.10)
25.291 Yes Yes 194.34 234.99 Pass
(1.21)
(0.2Ls) 25.692 Yes Yes 192.90 234.53 Pass
(1.22)
38.271 Yes Yes 148.30 215.58 Pass
(1.45)
(0.3Ls) 38.538 Yes Yes 147.36 214.11 Pass
(1.45)
51.251 Yes Yes 103.35 184.70 Pass
(1.79)
(0.4Ls) 51.384 Yes Yes 102.90 184.65 Pass
(1.79)
(HP) 57.808 Yes Yes 81.08 187.01 Pass
(2.31)
(0.5Ls) 64.231 Yes Yes 62.60 165.13 Pass
(2.64)
(HP) 70.654 Yes Yes 84.03 187.48 Pass
(2.23)
(0.6Ls) 77.076 Yes Yes 105.59 186.19 Pass
(1.76)
77.211 Yes Yes 106.05 186.26 Pass
(1.76)
(0.7Ls) 89.922 Yes Yes 149.06 220.75 Pass
(1.48)
90.191 Yes Yes 149.97 222.46 Pass
(1.48)
(0.8Ls) 102.768 Yes Yes 192.81 236.50 Pass
(1.23)
103.171 Yes Yes 194.19 237.00 Pass
(1.22)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
114.627 Yes Yes 233.32 260.82 Pass
(1.12)
(0.9Ls) 115.614 Yes Yes 236.69 310.98 Pass
(1.31)
116.151 Yes Yes 238.53 312.55 Pass
(1.31)
(1.5H) 122.169 Yes Yes 259.08 334.69 Pass
(1.29)
122.627 Yes Yes 260.64 335.87 Pass
(1.29)
(H) 124.085 Yes Yes 265.62 414.90 Pass
(1.56)
(CS) 124.284 Yes Yes 266.29 415.65 Pass
(1.56)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
Ultimate Shears for Strength II Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 218.21 418.30 Pass
(1.92)
(H) 4.375 Yes Yes 217.56 417.70 Pass
(1.92)
5.834 Yes Yes 212.92 339.51 Pass
(1.59)
(1.5H) 6.292 Yes Yes 211.46 338.58 Pass
(1.60)
12.311 Yes Yes 192.43 322.53 Pass
(1.68)
(0.1Ls) 12.846 Yes Yes 190.74 321.17 Pass
(1.68)
13.834 Yes Yes 187.64 271.04 Pass
(1.44)
25.291 Yes Yes 152.06 250.09 Pass
(1.64)
(0.2Ls) 25.692 Yes Yes 150.83 249.66 Pass
(1.66)
38.271 Yes Yes 112.57 241.55 Pass
(2.15)
(0.3Ls) 38.538 Yes Yes 111.77 241.52 Pass
(2.16)
51.251 No Yes 73.95 243.87 Pass
(3.30)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
Horizontal Interface Shears/Length for Strength I Limit State [5.8.4]
(0.4Ls) 51.384 No Yes 73.56 243.93 Pass
(3.32)
(HP) 57.808 No Yes 54.78 247.86 Pass
(4.52)
(0.5Ls) 64.231 No Yes 39.29 228.18 Pass
(5.81)
(HP) 70.654 No Yes 57.73 247.99 Pass
(4.30)
(0.6Ls) 77.076 Yes Yes 76.26 244.36 Pass
(3.20)
77.211 Yes Yes 76.64 244.31 Pass
(3.19)
(0.7Ls) 89.922 Yes Yes 113.46 242.84 Pass
(2.14)
90.191 Yes Yes 114.24 242.90 Pass
(2.13)
(0.8Ls) 102.768 Yes Yes 150.74 251.86 Pass
(1.67)
103.171 Yes Yes 151.91 252.33 Pass
(1.66)
114.627 Yes Yes 185.07 273.36 Pass
(1.48)
(0.9Ls) 115.614 Yes Yes 187.92 323.82 Pass
(1.72)
116.151 Yes Yes 189.46 325.24 Pass
(1.72)
(1.5H) 122.169 Yes Yes 206.79 344.16 Pass
(1.66)
122.627 Yes Yes 208.11 345.04 Pass
(1.66)
(H) 124.085 Yes Yes 212.29 423.53 Pass
(2.00)
(CS) 124.284 Yes Yes 212.87 423.93 Pass
(1.99)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
(CS) 4.172 8.000 24.000 Pass 0.600 0.280 Pass 89.006 117.282 Pass
(1.32)
(H) 4.375 8.000 24.000 Pass 0.600 0.280 Pass 88.690 117.282 Pass
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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(1.32)
5.834 12.000 24.000 Pass 0.400 0.280 Pass 86.438 106.482 Pass
(1.23)
(1.5H) 6.292 12.000 24.000 Pass 0.400 0.280 Pass 85.738 106.482 Pass
(1.24)
12.311 12.000 24.000 Pass 0.400 0.280 Pass 76.790 106.482 Pass
(1.39)
(0.1Ls) 12.846 12.000 24.000 Pass 0.400 0.280 Pass 76.017 106.482 Pass
(1.40)
13.834 18.000 24.000 Pass 0.267 0.265 Pass 74.600 99.282 Pass
(1.33)
25.291 18.000 24.000 Pass 0.267 N/A N/A 59.021 99.282 Pass
(1.68)
(0.2Ls) 25.692 18.000 24.000 Pass 0.267 N/A N/A 58.502 99.282 Pass
(1.70)
38.271 18.000 24.000 Pass 0.267 N/A N/A 43.101 99.282 Pass
(2.30)
(0.3Ls) 38.538 18.000 24.000 Pass 0.267 N/A N/A 42.790 99.282 Pass
(2.32)
51.251 18.000 24.000 Pass 0.267 N/A N/A 28.799 99.282 Pass
(3.45)
(0.4Ls) 51.384 18.000 24.000 Pass 0.267 N/A N/A 28.660 99.282 Pass
(3.46)
(HP) 57.808 18.000 24.000 Pass 0.267 N/A N/A 22.132 99.282 Pass
(4.49)
(0.5Ls) 64.231 18.000 24.000 Pass 0.267 N/A N/A 17.087 99.282 Pass
(5.81)
(HP) 70.654 18.000 24.000 Pass 0.267 N/A N/A 22.937 99.282 Pass
(4.33)
(0.6Ls) 77.076 18.000 24.000 Pass 0.267 N/A N/A 29.412 99.282 Pass
(3.38)
77.211 18.000 24.000 Pass 0.267 N/A N/A 29.550 99.282 Pass
(3.36)
(0.7Ls) 89.922 18.000 24.000 Pass 0.267 N/A N/A 43.282 99.282 Pass
(2.29)
90.191 18.000 24.000 Pass 0.267 N/A N/A 43.586 99.282 Pass
(2.28)
(0.8Ls) 102.768 18.000 24.000 Pass 0.267 N/A N/A 58.475 99.282 Pass
(1.70)
103.171 18.000 24.000 Pass 0.267 N/A N/A 58.974 99.282 Pass
(1.68)
114.627 18.000 24.000 Pass 0.267 0.245 Pass 73.786 99.282 Pass
(1.35)
(0.9Ls) 115.614 12.000 24.000 Pass 0.400 0.278 Pass 75.120 106.482 Pass
(1.42)
116.151 12.000 24.000 Pass 0.400 0.280 Pass 75.849 106.482 Pass
(1.40)
(1.5H) 122.169 12.000 24.000 Pass 0.400 0.280 Pass 84.221 106.482 Pass
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Horizontal Interface Shears/Length for Strength II Limit State [5.8.4]
(1.26)
122.627 12.000 24.000 Pass 0.400 0.280 Pass 84.874 106.482 Pass
(1.25)
(H) 124.085 8.000 24.000 Pass 0.600 0.280 Pass 86.964 117.282 Pass
(1.35)
(CS) 124.284 8.000 24.000 Pass 0.600 0.280 Pass 87.251 117.282 Pass
(1.34)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(CS) 4.172 8.000 24.000 Pass 0.600 0.189 Pass 71.499 117.282 Pass
(1.64)
(H) 4.375 8.000 24.000 Pass 0.600 0.183 Pass 71.232 117.282 Pass
(1.65)
5.834 12.000 24.000 Pass 0.400 N/A N/A 69.332 106.482 Pass
(1.54)
(1.5H) 6.292 12.000 24.000 Pass 0.400 N/A N/A 68.741 106.482 Pass
(1.55)
12.311 12.000 24.000 Pass 0.400 N/A N/A 61.189 106.482 Pass
(1.74)
(0.1Ls) 12.846 12.000 24.000 Pass 0.400 N/A N/A 60.536 106.482 Pass
(1.76)
13.834 18.000 24.000 Pass 0.267 N/A N/A 59.340 99.282 Pass
(1.67)
25.291 18.000 24.000 Pass 0.267 N/A N/A 46.180 99.282 Pass
(2.15)
(0.2Ls) 25.692 18.000 24.000 Pass 0.267 N/A N/A 45.742 99.282 Pass
(2.17)
38.271 18.000 24.000 Pass 0.267 N/A N/A 32.717 99.282 Pass
(3.03)
(0.3Ls) 38.538 18.000 24.000 Pass 0.267 N/A N/A 32.454 99.282 Pass
(3.06)
51.251 18.000 24.000 Pass 0.267 N/A N/A 20.606 99.282 Pass
(4.82)
(0.4Ls) 51.384 18.000 24.000 Pass 0.267 N/A N/A 20.488 99.282 Pass
(4.85)
(HP) 57.808 18.000 24.000 Pass 0.267 N/A N/A 14.954 99.282 Pass
(6.64)
(0.5Ls) 64.231 18.000 24.000 Pass 0.267 N/A N/A 10.725 99.282 Pass
(9.26)
(HP) 70.654 18.000 24.000 Pass 0.267 N/A N/A 15.759 99.282 Pass
(6.30)
18.000 24.000 Pass 0.267 N/A N/A 21.240 99.282 Pass
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Longitudinal Reinforcement for Shear Check - Strength I [5.8.3.5]
(0.6Ls) 77.076 (4.67)
77.211 18.000 24.000 Pass 0.267 N/A N/A 21.357 99.282 Pass
(4.65)
(0.7Ls) 89.922 18.000 24.000 Pass 0.267 N/A N/A 32.947 99.282 Pass
(3.01)
90.191 18.000 24.000 Pass 0.267 N/A N/A 33.202 99.282 Pass
(2.99)
(0.8Ls) 102.768 18.000 24.000 Pass 0.267 N/A N/A 45.716 99.282 Pass
(2.17)
103.171 18.000 24.000 Pass 0.267 N/A N/A 46.134 99.282 Pass
(2.15)
114.627 18.000 24.000 Pass 0.267 N/A N/A 58.526 99.282 Pass
(1.70)
(0.9Ls) 115.614 12.000 24.000 Pass 0.400 N/A N/A 59.639 106.482 Pass
(1.79)
116.151 12.000 24.000 Pass 0.400 N/A N/A 60.247 106.482 Pass
(1.77)
(1.5H) 122.169 12.000 24.000 Pass 0.400 N/A N/A 67.224 106.482 Pass
(1.58)
122.627 12.000 24.000 Pass 0.400 N/A N/A 67.767 106.482 Pass
(1.57)
(H) 124.085 8.000 24.000 Pass 0.600 N/A N/A 69.507 117.282 Pass
(1.69)
(CS) 124.284 8.000 24.000 Pass 0.600 N/A N/A 69.745 117.282 Pass
(1.68)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(FoS) 0.542 549.21 299.26 5.8.3.5-2 Pass
(1.84)
(PSXFR) 2.331 1300.42 299.26 5.8.3.5-2 Pass
(4.35)
2.334 1300.66 299.26 5.8.3.5-2 Pass
(4.35)
3.164 1438.60 299.26 5.8.3.5-2 Pass
(4.81)
3.834 1491.03 299.26 5.8.3.5-2 Pass
(4.98)
(CS) 4.172 1517.27 299.26 5.8.3.5-2 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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(5.07)
(H) 4.375 1533.01 626.67 5.8.3.5-1 Pass
(2.45)
5.834 1644.72 796.44 5.8.3.5-1 Pass
(2.07)
(1.5H) 6.292 1679.38 824.65 5.8.3.5-1 Pass
(2.04)
12.311 2218.24 1209.67 5.8.3.5-1 Pass
(1.83)
(0.1Ls) 12.846 2220.16 1239.07 5.8.3.5-1 Pass
(1.79)
13.834 2223.62 1341.04 5.8.3.5-1 Pass
(1.66)
25.291 2578.39 1938.17 5.8.3.5-1 Pass
(1.33)
(0.2Ls) 25.692 2579.42 1953.27 5.8.3.5-1 Pass
(1.32)
38.271 2820.43 2362.94 5.8.3.5-1 Pass
(1.19)
(0.3Ls) 38.538 2820.81 2367.68 5.8.3.5-1 Pass
(1.19)
51.251 2832.92 2493.93 5.8.3.5-1 Pass
(1.14)
(0.4Ls) 51.384 2832.99 2494.18 5.8.3.5-1 Pass
(1.14)
(HP) 57.808 2835.07 2482.13 5.8.3.5-1 Pass
(1.14)
(0.5Ls) 64.231 2828.51 2515.24 5.8.3.5-1 Pass
(1.12)
(HP) 70.654 2821.02 2479.23 5.8.3.5-1 Pass
(1.14)
(0.6Ls) 77.076 2803.44 2487.50 5.8.3.5-1 Pass
(1.13)
77.211 2803.03 2487.12 5.8.3.5-1 Pass
(1.13)
(0.7Ls) 89.922 2754.99 2347.74 5.8.3.5-1 Pass
(1.17)
90.191 2753.77 2342.71 5.8.3.5-1 Pass
(1.18)
(0.8Ls) 102.768 2480.80 1923.67 5.8.3.5-1 Pass
(1.29)
103.171 2478.58 1908.27 5.8.3.5-1 Pass
(1.30)
114.627 2108.73 1313.94 5.8.3.5-1 Pass
(1.60)
(0.9Ls) 115.614 2103.19 1211.88 5.8.3.5-1 Pass
(1.74)
116.151 2100.16 1182.57 5.8.3.5-1 Pass
(1.78)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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Longitudinal Reinforcement for Shear Check - Strength II [5.8.3.5]
(1.5H) 122.169 1596.50 804.89 5.8.3.5-1 Pass
(1.98)
122.627 1563.38 776.98 5.8.3.5-1 Pass
(2.01)
(H) 124.085 1456.11 607.80 5.8.3.5-1 Pass
(2.40)
(CS) 124.284 1441.28 287.88 5.8.3.5-2 Pass
(5.01)
124.627 1415.60 287.88 5.8.3.5-2 Pass
(4.92)
125.297 1365.16 287.88 5.8.3.5-2 Pass
(4.74)
(PSXFR) 126.131 1233.37 287.88 5.8.3.5-2 Pass
(4.28)
(FoS) 127.919 530.80 287.88 5.8.3.5-2 Pass
(1.84)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
(FoS) 0.542 549.21 192.79 5.8.3.5-2 Pass
(2.85)
(PSXFR) 2.331 1300.42 192.79 5.8.3.5-2 Pass
(6.75)
2.334 1300.66 192.79 5.8.3.5-2 Pass
(6.75)
3.164 1438.60 192.79 5.8.3.5-2 Pass
(7.46)
3.834 1491.03 192.79 5.8.3.5-2 Pass
(7.73)
(CS) 4.172 1517.27 192.79 5.8.3.5-2 Pass
(7.87)
(H) 4.375 1533.01 458.13 5.8.3.5-1 Pass
(3.35)
5.834 1644.72 604.12 5.8.3.5-1 Pass
(2.72)
(1.5H) 6.292 1679.38 626.85 5.8.3.5-1 Pass
(2.68)
12.311 2218.24 937.87 5.8.3.5-1 Pass
(2.37)
(0.1Ls) 12.846 2220.16 961.56 5.8.3.5-1 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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(2.31)
13.834 2223.62 1054.35 5.8.3.5-1 Pass
(2.11)
25.291 2578.39 1535.68 5.8.3.5-1 Pass
(1.68)
(0.2Ls) 25.692 2579.42 1547.80 5.8.3.5-1 Pass
(1.67)
38.271 2820.43 1877.49 5.8.3.5-1 Pass
(1.50)
(0.3Ls) 38.538 2820.81 1881.39 5.8.3.5-1 Pass
(1.50)
51.251 2832.92 1996.26 5.8.3.5-1 Pass
(1.42)
(0.4Ls) 51.384 2832.99 1996.77 5.8.3.5-1 Pass
(1.42)
(HP) 57.808 2835.07 1998.84 5.8.3.5-1 Pass
(1.42)
(0.5Ls) 64.231 2828.51 2035.32 5.8.3.5-1 Pass
(1.39)
(HP) 70.654 2821.02 1996.25 5.8.3.5-1 Pass
(1.41)
(0.6Ls) 77.076 2803.44 1988.13 5.8.3.5-1 Pass
(1.41)
77.211 2803.03 1987.49 5.8.3.5-1 Pass
(1.41)
(0.7Ls) 89.922 2754.99 1861.60 5.8.3.5-1 Pass
(1.48)
90.191 2753.77 1857.40 5.8.3.5-1 Pass
(1.48)
(0.8Ls) 102.768 2480.80 1519.32 5.8.3.5-1 Pass
(1.63)
103.171 2478.58 1506.92 5.8.3.5-1 Pass
(1.64)
114.627 2108.73 1027.80 5.8.3.5-1 Pass
(2.05)
(0.9Ls) 115.614 2103.19 934.90 5.8.3.5-1 Pass
(2.25)
116.151 2100.16 911.31 5.8.3.5-1 Pass
(2.30)
(1.5H) 122.169 1596.50 606.73 5.8.3.5-1 Pass
(2.63)
122.627 1563.38 584.31 5.8.3.5-1 Pass
(2.68)
(H) 124.085 1456.11 445.65 5.8.3.5-1 Pass
(3.27)
(CS) 124.284 1441.28 187.76 5.8.3.5-2 Pass
(7.68)
124.627 1415.60 187.76 5.8.3.5-2 Pass
(7.54)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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125.297 1365.16 187.76 5.8.3.5-2 Pass
(7.27)
(PSXFR) 126.131 1233.37 187.76 5.8.3.5-2 Pass
(6.57)
(FoS) 127.919 530.80 187.76 5.8.3.5-2 Pass
(2.83)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Stirrup Detailing Check [5.8.2.5, 5.8.2.7, 5.10.3.1.2]
(0.0Ls) 0.000 #4 3.000 24.000 2.495 1.600 0.134 Pass
0.334 #4 4.000 24.000 2.495 1.200 0.134 Pass
(FoS) 0.542 #4 4.000 24.000 2.495 1.200 0.134 Pass
(PSXFR) 2.331 #4 4.000 24.000 2.495 1.200 0.134 Pass
2.334 #4 6.000 24.000 2.495 0.800 0.134 Pass
3.164 #4 6.000 24.000 2.495 0.800 0.134 Pass
3.834 #4 8.000 24.000 2.495 0.600 0.134 Pass
(CS) 4.172 #4 8.000 24.000 2.495 0.600 0.134 Pass
(H) 4.375 #4 8.000 24.000 2.495 0.600 0.134 Pass
5.834 #4 12.000 24.000 2.495 0.400 0.134 Pass
(1.5H) 6.292 #4 12.000 24.000 2.495 0.400 0.134 Pass
12.311 #4 12.000 24.000 2.495 0.400 0.134 Pass
(0.1Ls) 12.846 #4 12.000 24.000 2.495 0.400 0.134 Pass
13.834 #4 18.000 24.000 2.495 0.267 0.134 Pass
25.291 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.2Ls) 25.692 #4 18.000 24.000 2.495 0.267 0.134 Pass
38.271 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.3Ls) 38.538 #4 18.000 24.000 2.495 0.267 0.134 Pass
51.251 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.4Ls) 51.384 #4 18.000 24.000 2.495 0.267 0.134 Pass
(HP) 57.808 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.5Ls) 64.231 #4 18.000 24.000 2.495 0.267 0.134 Pass
(HP) 70.654 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.6Ls) 77.076 #4 18.000 24.000 2.495 0.267 0.134 Pass
77.211 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.7Ls) 89.922 #4 18.000 24.000 2.495 0.267 0.134 Pass
90.191 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.8Ls) 102.768 #4 18.000 24.000 2.495 0.267 0.134 Pass
103.171 #4 18.000 24.000 2.495 0.267 0.134 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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114.627 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.9Ls) 115.614 #4 12.000 24.000 2.495 0.400 0.134 Pass
116.151 #4 12.000 24.000 2.495 0.400 0.134 Pass
(1.5H) 122.169 #4 12.000 24.000 2.495 0.400 0.134 Pass
122.627 #4 12.000 24.000 2.495 0.400 0.134 Pass
(H) 124.085 #4 8.000 24.000 2.495 0.600 0.134 Pass
(CS) 124.284 #4 8.000 24.000 2.495 0.600 0.134 Pass
124.627 #4 8.000 24.000 2.495 0.600 0.134 Pass
125.297 #4 6.000 24.000 2.495 0.800 0.134 Pass
(PSXFR) 126.131 #4 4.000 24.000 2.495 1.200 0.134 Pass
(FoS) 127.919 #4 4.000 24.000 2.495 1.200 0.134 Pass
128.127 #4 4.000 24.000 2.495 1.200 0.134 Pass
(1.0Ls) 128.460 #4 3.000 24.000 2.495 1.600 0.134 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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TxDOT Summary Report (Long Form)
For
Span 1 Girder I
January 31, 2015 5:22:21 pm
PGSuper
Copyright  2015, WSDOT, All Rights Reserved
Version 2.7.3 - Built on Jul 23 2013
Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
File \\psf\Dropbox\Projecte\Paloma\Documento 1. Memoria y anejos\05. Estructuras\Aux Files\Bridge 54 SB.pgs
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Trans. Reinforcement data for Span 1, Girder I does not match Girder Library entry Tx46 (5.5 HDP)
Long. Reinforcement data for Span 1, Girder I does not match Girder Library entry Tx46 (5.5 HDP)
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
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Specification Check Summary
The Specification Check was Successful
Girder Summary
Note: A Non-Standard Strand Fill Was Used For Span 1 Girder I
NOTE: Stresses show in the above table reflect the following sign convention:
Compressive Stress is positive. Tensile Stress is negative
TxDOT Girder Schedule
Span 1
Girder I
Girder Type Tx46 (5.5 HDP)
Prestressing Strands Total
NO. (Nh + Ns) 52
Size 0.600 in Dia.
Strength Grade 270 Low Relaxation
Eccentricity @ CL 14.065 in
Eccentricity @ End 6.065 in
Prestressing Strands Depressed
NO. (# of Harped Strands) 16
Yb of Topmost Depressed Strand(s) @ End 42.500 in
Concrete
Release Strength f'ci 6.900 KSI
Minimum 28 day compressive strength f'c 9.200 KSI
Optional Design
Design Load Compressive Stress (Top CL) 6.400 KSI
Design Load Tensile Stress (Bottom CL) -5.809 KSI
Required minimum ultimate moment capacity 8829.76 kip-ft
Live Load Distribution Factor for Moment (Strength and Service Limit States) 0.66224
Live Load Distribution Factor for Shear (Strength and Service Limit States) 0.68071
Live Load Distribution Factor for Moment (Fatigue Limit States) 0.60000
Non-Standard Strand Pattern for 
Span 1 Girder I
2.5 ABCDEFG (14)
4.5 ABCDEFG (14)
6.5 ABCDEFG (14)
8.5 A (2)
10.5 A (2)
12.5 A (2)
Row
(in)
Strands
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Loading Details
Uniform Loads Applied Along the Entire Girder
Distribution of Uniform Barrier, Sidewalk, and Pedestrian Loads to Girder
Slab Load Applied Between Bearings
14.5 A (2)
16.5 A (2)
Row
(in)
Strands
Girder Line Geometry
Girder Type Tx46 (5.5 HDP)
Span Length, CL Bearing to CL Bearing 128.321 ft
Girder Length 129.659 ft
Number of Girders 23
Girder Spacing Datum Start of Span Measured at and along the centerline pier
Left Girder Spacing Start of Span 6.325 ft
Right Girder Spacing Start of Span 6.325 ft
Girder Spacing Datum End of Span Measured at and along the centerline pier
Left Girder Spacing End of Span 4.054 ft
Right Girder Spacing End of Span 4.054 ft
Slab Thickness for Design 8.000 in
Slab Thickness for Construction 8.000 in
Slab Offset at Start ("A" Dimension) 10.250 in
Slab Offset at End ("A" Dimension) 10.250 in
Overlay 25.000 PSF
Left Traffic Barrier SSTR
Right Traffic Barrier SSTR
Traffic Barrier Weight (per girder) 0.000 kip/ft
Connection type at Pier 1 I Girders CIP INT BENT
Connection type at Pier 2 I Girders CIP INT BENT
Girder 0.793
Load Type w
(kip/ft)
Left Ext. Barrier 0.376 0.000 0.000
Right Ext. Barrier 0.376 0.000 0.000
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
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Slab Load is approximated with Linear Load Segments applied along the length of the girder
Haunch weight includes effects of roadway geometry but does not include a reduction for camber
0.000 0.198 0.315 0.201 0.714
0.335 0.198 0.314 0.201 0.714
0.542 0.198 0.314 0.201 0.713
2.331 0.196 0.313 0.203 0.712
2.335 0.196 0.313 0.203 0.712
2.875 0.196 0.312 0.203 0.711
3.165 0.195 0.312 0.203 0.711
3.835 0.195 0.311 0.204 0.710
4.172 0.194 0.311 0.204 0.710
4.375 0.194 0.311 0.205 0.710
5.750 0.193 0.310 0.206 0.709
5.835 0.193 0.310 0.206 0.709
6.292 0.193 0.309 0.206 0.708
12.297 0.187 0.304 0.213 0.705
12.832 0.187 0.304 0.214 0.705
13.835 0.186 0.303 0.215 0.704
25.263 0.176 0.293 0.234 0.703
25.664 0.176 0.292 0.235 0.703
38.229 0.165 0.282 0.258 0.704
38.496 0.165 0.281 0.258 0.704
51.195 0.154 0.270 0.281 0.705
51.328 0.153 0.270 0.281 0.705
57.745 0.148 0.265 0.290 0.702
57.750 0.148 0.265 0.290 0.702
64.161 0.142 0.259 0.296 0.697
70.572 0.137 0.253 0.299 0.689
70.577 0.137 0.253 0.299 0.689
76.993 0.131 0.248 0.299 0.678
77.127 0.131 0.248 0.299 0.678
89.825 0.120 0.237 0.291 0.648
90.093 0.120 0.236 0.291 0.647
102.657 0.109 0.225 0.272 0.606
103.059 0.108 0.225 0.271 0.605
114.487 0.098 0.215 0.245 0.559
115.489 0.098 0.214 0.242 0.554
116.024 0.097 0.214 0.241 0.552
122.029 0.092 0.209 0.223 0.523
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
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Overlay
122.487 0.092 0.208 0.221 0.521
122.571 0.091 0.208 0.221 0.520
123.946 0.090 0.207 0.216 0.514
124.145 0.090 0.207 0.216 0.512
124.487 0.090 0.206 0.215 0.511
125.157 0.089 0.206 0.212 0.507
125.446 0.089 0.206 0.211 0.506
125.990 0.088 0.205 0.209 0.503
127.779 0.087 0.204 0.203 0.494
127.987 0.087 0.203 0.202 0.492
128.321 0.086 0.203 0.201 0.491
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
0.000 0.335 142.472 142.339 0.155 0.155
0.335 0.542 142.339 142.256 0.155 0.155
0.542 2.331 142.256 141.545 0.155 0.154
2.331 2.335 141.545 141.544 0.154 0.154
2.335 2.875 141.544 141.329 0.154 0.154
2.875 3.165 141.329 141.214 0.154 0.153
3.165 3.835 141.214 140.947 0.153 0.153
3.835 4.172 140.947 140.814 0.153 0.153
4.172 4.375 140.814 140.733 0.153 0.153
4.375 5.750 140.733 140.186 0.153 0.152
5.750 5.835 140.186 140.152 0.152 0.152
5.835 6.292 140.152 139.971 0.152 0.152
6.292 12.297 139.971 137.584 0.152 0.150
12.297 12.832 137.584 137.371 0.150 0.149
12.832 13.835 137.371 136.973 0.149 0.149
13.835 25.263 136.973 132.430 0.149 0.144
25.263 25.664 132.430 132.271 0.144 0.144
25.664 38.229 132.271 127.276 0.144 0.138
38.229 38.496 127.276 127.170 0.138 0.138
38.496 51.195 127.170 122.123 0.138 0.133
51.195 51.328 122.123 122.070 0.133 0.133
51.328 57.745 122.070 119.519 0.133 0.130
57.745 57.750 119.519 119.517 0.130 0.130
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Overlay load is distributed uniformly among all girders per LRFD 4.6.2.2.1
Wcc is the curb to curb width
Live Load Details
Live Loads used for Design
The following live loads were applied to the design (Service and Strength I) limit states:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User-defined vehicular live load: HL93-TRUCK
Configuration: Truck applied only (no lane)
Usage: Use for all actions at all locations
57.750 64.161 119.517 116.969 0.130 0.127
64.161 70.572 116.969 114.421 0.127 0.124
70.572 70.577 114.421 114.419 0.124 0.124
70.577 76.993 114.419 111.869 0.124 0.122
76.993 77.127 111.869 111.815 0.122 0.122
77.127 89.825 111.815 106.768 0.122 0.116
89.825 90.093 106.768 106.662 0.116 0.116
90.093 102.657 106.662 101.668 0.116 0.111
102.657 103.059 101.668 101.508 0.111 0.110
103.059 114.487 101.508 96.965 0.110 0.105
114.487 115.489 96.965 96.567 0.105 0.105
115.489 116.024 96.567 96.354 0.105 0.105
116.024 122.029 96.354 93.968 0.105 0.102
122.029 122.487 93.968 93.786 0.102 0.102
122.487 122.571 93.786 93.752 0.102 0.102
122.571 123.946 93.752 93.206 0.102 0.101
123.946 124.145 93.206 93.127 0.101 0.101
124.145 124.487 93.127 92.991 0.101 0.101
124.487 125.157 92.991 92.724 0.101 0.101
125.157 125.446 92.724 92.609 0.101 0.101
125.446 125.990 92.609 92.393 0.101 0.100
125.990 127.779 92.393 91.682 0.100 0.100
127.779 127.987 91.682 91.600 0.100 0.100
127.987 128.321 91.600 91.467 0.100 0.099
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
1 8.00
2 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
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Live Loads Used for Fatigue Limit States
The following live loads were applied to the Fatigue I limit state:
AASHTO LRFD 3.6.1.4: Fatigue Vehicular Live Load
Live Loads Used for Design Permit Limit State
The following live loads were applied to the design permit (Strength II) limit state:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User Defined Loads
Locations are measured from left support.
Point loads were not defined for this girder
Distributed loads were not defined for this girder
Moment loads were not defined for this girder
Camber and Deflections
3 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
Camber and Deflection for Span 1 Girder I
Estimated camber at 40 days, D 3.548 in 0.296 ft
Estimated camber at 120 days, D 4.314 in 0.359 ft
Deflection (Prestressing) 7.826 in 0.652 ft
Deflection (Girder) -5.103 in -0.425 ft
Deflection (Slab and Diaphragms) -2.967 in -0.247 ft
Deflection (Traffic Barrier) 0.000 in 0.000 ft
Deflection (Overlay) -0.347 in -0.029 ft
Deflection (User Defined DC) 0.000 in 0.000 ft
Deflection (User Defined DW) 0.000 in 0.000 ft
Screed Camber, C 2.967 in 0.247 ft
Excess Camber (Based on Design Camber) 1.347 in 0.112 ft
Live Load Deflection (HL93 - Per Lane) -4.893 in -0.408 ft
Optional Live Load Deflection (LRFD 3.6.1.3.2) -0.979 in -0.082 ft
Slab Offset ("A" Dimension)
10.250 8.250 Excessive The haunch depth in the middle of the girder exceeds the depth at the ends by 1.307 in. 
Minimum
Provided
(in)
Required
(in)
Status Notes
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Prestress Force and Strand Stresses
Stress Checks
Specification = AASHTO LRFD Bridge Design Specifications - US Units
Stress Check for Service I for Casting Yard Stage (At Release) [5.9.4.1.2]
For temporary stresses before losses in pretensioned components
Allowable tensile stress = 0.0948f'ci but not more than 0.200 KSI = 0.200 KSI
Allowable tensile stress = 0.2400f'ci = 0.630 KSI if bonded reinforcement sufficient to resist the tensile force in the concrete is 
provided.
Allowable compressive stress = -0.6f'ci = -4.140 KSI
f'ci required to satisfy this stress check = 6.514 KSI
Check stirrup lengths to ensure they engage the deck in all locations.
Minimum
Provided
(in)
Required
(in)
Status Notes
Effective Prestress at Mid-Span
At Jacking 2285.01 0.000 202.500
Before Prestress Transfer 2285.01 0.000 202.500
After Prestress Transfer 2060.32 19.912 182.588
At Lifting 2060.32 19.912 182.588
At Shipping 1985.33 26.558 175.942
After Deck Placement 1868.37 36.923 165.577
After Superimposed Dead Loads 1868.37 36.923 165.577
Final 1846.96 38.820 163.680
Final with Live Load 1931.66 31.314 171.186
Loss Stage Permanent Strand
Force
(kip)
Eff. Loss
(KSI)
fpe
(KSI)
(0.0Lg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
0.669 -0.235 -0.897 -0.054 0.042 -0.289 -0.855 Pass
(-)
Pass
(-)
Pass
(4.84)
(PSXFR) 3.000 -0.969 -4.092 -0.236 0.183 -1.206 -3.908 Pass
(-)
Pass
(-)
Pass
(1.06)
(H) 3.833 -0.938 -4.116 -0.300 0.233 -1.238 -3.883 Pass
(-)
Pass
(-)
Pass
(1.07)
5.044 -0.893 -4.151 -0.391 0.304 -1.284 -3.848 Pass
(-)
Pass
(-)
Pass
(1.08)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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(0.1Lg) 12.966 -0.599 -4.382 -0.941 0.731 -1.540 -3.651 Pass
(-)
Pass
(-)
Pass
(1.13)
13.501 -0.579 -4.398 -0.975 0.757 -1.555 -3.640 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.2Lg) 25.932 -0.117 -4.758 -1.673 1.299 -1.790 -3.459 Pass
(-)
Pass
(-)
Pass
(1.20)
26.333 -0.102 -4.770 -1.692 1.314 -1.795 -3.456 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.3Lg) 38.898 0.365 -5.126 -2.196 1.705 -1.831 -3.421 Pass
(-)
Pass
(-)
Pass
(1.21)
39.165 0.375 -5.133 -2.205 1.711 -1.830 -3.422 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.4Lg) 51.864 0.843 -5.477 -2.510 1.948 -1.667 -3.529 Pass
(-)
Pass
(-)
Pass
(1.17)
51.997 0.848 -5.480 -2.512 1.950 -1.664 -3.530 Pass
(-)
Pass
(-)
Pass
(1.17)
(HP) 58.413 1.082 -5.645 -2.589 2.010 -1.507 -3.635 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.5Lg) 64.829 1.082 -5.647 -2.614 2.030 -1.532 -3.618 Pass
(-)
Pass
(-)
Pass
(1.14)
(HP) 71.245 1.082 -5.645 -2.589 2.010 -1.507 -3.635 Pass
(-)
Pass
(-)
Pass
(1.14)
77.661 0.848 -5.480 -2.512 1.950 -1.664 -3.530 Pass
(-)
Pass
(-)
Pass
(1.17)
(0.6Lg) 77.795 0.843 -5.477 -2.510 1.948 -1.667 -3.529 Pass
(-)
Pass
(-)
Pass
(1.17)
90.493 0.375 -5.133 -2.205 1.712 -1.830 -3.422 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.7Lg) 90.761 0.365 -5.126 -2.196 1.705 -1.831 -3.421 Pass
(-)
Pass
(-)
Pass
(1.21)
103.325 -0.102 -4.770 -1.693 1.314 -1.795 -3.456 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.8Lg) 103.727 -0.117 -4.758 -1.673 1.299 -1.790 -3.459 Pass
(-)
Pass
(-)
Pass
(1.20)
116.158 -0.579 -4.398 -0.976 0.757 -1.555 -3.640 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.9Lg) 116.693 -0.599 -4.382 -0.941 0.731 -1.540 -3.651 Pass
(-)
Pass
(-)
Pass
(1.13)
124.615 -0.893 -4.151 -0.391 0.304 -1.284 -3.848 Pass
(-)
Pass
(-)
Pass
(1.08)
(H) 125.825 -0.938 -4.116 -0.300 0.233 -1.238 -3.883 Pass
(-)
Pass
(-)
Pass
(1.07)
(PSXFR) 126.659 -0.969 -4.092 -0.236 0.183 -1.206 -3.908 Pass
(-)
Pass
(-)
Pass
(1.06)
128.990 -0.236 -0.898 -0.054 0.042 -0.289 -0.856 Pass
(-)
Pass
(-)
Pass
(4.84)
(1.0Lg) 129.659 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Deck and Diaphragm Placement (Bridge Site 1) [5.9.4.2.2]
For stresses at service limit state after losses for components with bonded prestressing tendons other than piles
Allowable tensile stress = 0.0948f'c = 0.288 KSI
Allowable compressive stress = -0.45f'c = -4.140 KSI
f'c required to satisfy this stress check = 8.452 KSI
(0.0Ls) 0.000 -0.206 -0.787 0.000 0.000 -0.206 -0.787 Pass
(-)
Pass
(5.26)
(PSXFR) 2.331 -0.852 -3.594 -0.342 0.265 -1.193 -3.329 Pass
(-)
Pass
(1.24)
3.165 -0.825 -3.617 -0.461 0.358 -1.286 -3.260 Pass
(-)
Pass
(1.27)
(H) 4.375 -0.786 -3.651 -0.631 0.490 -1.417 -3.161 Pass
(-)
Pass
(1.31)
12.297 -0.530 -3.875 -1.659 1.288 -2.189 -2.588 Pass
(-)
Pass
(1.60)
(0.1Ls) 12.832 -0.513 -3.891 -1.723 1.338 -2.236 -2.553 Pass
(-)
Pass
(1.62)
25.263 -0.104 -4.248 -3.023 2.347 -3.127 -1.901 Pass
(-)
Pass
(1.32)
(0.2Ls) 25.664 -0.091 -4.260 -3.059 2.375 -3.150 -1.885 Pass
(-)
Pass
(1.31)
38.229 0.329 -4.615 -3.992 3.099 -3.664 -1.516 Pass
(-)
Pass
(1.13)
(0.3Ls) 38.496 0.338 -4.622 -4.008 3.112 -3.670 -1.511 Pass
(-)
Pass
(1.13)
51.195 0.763 -4.958 -4.567 3.545 -3.803 -1.413 Pass
(-)
Pass
(1.09)
(0.4Ls) 51.328 0.768 -4.962 -4.570 3.548 -3.803 -1.413 Pass
(-)
Pass
(1.09)
(HP) 57.745 0.980 -5.116 -4.707 3.654 -3.726 -1.462 Pass
(-)
Pass
(1.11)
(0.5Ls) 64.161 0.981 -5.121 -4.746 3.685 -3.765 -1.436 Pass
(-)
Pass
(1.10)
(HP) 70.577 0.980 -5.116 -4.690 3.641 -3.710 -1.475 Pass
(-)
Pass
(1.12)
(0.6Ls) 76.993 0.768 -4.961 -4.538 3.523 -3.770 -1.438 Pass
(-)
Pass
(1.10)
77.127 0.763 -4.957 -4.534 3.519 -3.770 -1.438 Pass
(-)
Pass
(1.10)
(0.7Ls) 89.825 0.337 -4.621 -3.950 3.066 -3.612 -1.555 Pass
(-)
Pass
(1.15)
90.093 0.328 -4.614 -3.933 3.053 -3.605 -1.560 Pass
(-)
Pass
(1.15)
(0.8Ls) 102.657 -0.091 -4.258 -2.990 2.321 -3.081 -1.937 Pass
(-)
Pass
(1.34)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Superimposed Dead Loads (Bridge Site 2) [5.9.4.2.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent loads
Allowable compressive stress = -0.45f'c = -4.140 KSI
f'c required to satisfy this stress check = 8.452 KSI
103.059 -0.104 -4.247 -2.954 2.293 -3.058 -1.954 Pass
(-)
Pass
(1.35)
(0.9Ls) 115.489 -0.512 -3.890 -1.669 1.295 -2.181 -2.595 Pass
(-)
Pass
(1.60)
116.024 -0.530 -3.875 -1.606 1.247 -2.136 -2.628 Pass
(-)
Pass
(1.58)
(H) 123.946 -0.786 -3.651 -0.607 0.471 -1.393 -3.180 Pass
(-)
Pass
(1.30)
125.157 -0.825 -3.617 -0.443 0.344 -1.268 -3.273 Pass
(-)
Pass
(1.26)
(PSXFR) 125.990 -0.851 -3.594 -0.328 0.255 -1.180 -3.339 Pass
(-)
Pass
(1.24)
(1.0Ls) 128.321 -0.207 -0.787 0.000 0.000 -0.207 -0.787 Pass
(-)
Pass
(5.26)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.206 -0.787 0.000 0.000 -0.206 -0.787 Pass
(5.26)
(PSXFR) 2.331 -0.852 -3.594 -0.342 0.265 -1.193 -3.329 Pass
(1.24)
3.165 -0.825 -3.617 -0.461 0.358 -1.286 -3.260 Pass
(1.27)
(H) 4.375 -0.786 -3.651 -0.631 0.490 -1.417 -3.161 Pass
(1.31)
12.297 -0.530 -3.875 -1.659 1.288 -2.189 -2.588 Pass
(1.60)
(0.1Ls) 12.832 -0.513 -3.891 -1.723 1.338 -2.236 -2.553 Pass
(1.62)
25.263 -0.104 -4.248 -3.023 2.347 -3.127 -1.901 Pass
(1.32)
(0.2Ls) 25.664 -0.091 -4.260 -3.059 2.375 -3.150 -1.885 Pass
(1.31)
38.229 0.329 -4.615 -3.992 3.099 -3.664 -1.516 Pass
(1.13)
(0.3Ls) 38.496 0.338 -4.622 -4.008 3.112 -3.670 -1.511 Pass
(1.13)
51.195 0.763 -4.958 -4.567 3.545 -3.803 -1.413 Pass
(1.09)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Compressive Stresses for Service I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent and transient 
loads
Allowable compressive stress = -0.6f'c = -5.520 KSI
f'c required to satisfy this stress check = 8.989 KSI
(0.4Ls) 51.328 0.768 -4.962 -4.570 3.548 -3.803 -1.413 Pass
(1.09)
(HP) 57.745 0.980 -5.116 -4.707 3.654 -3.726 -1.462 Pass
(1.11)
(0.5Ls) 64.161 0.981 -5.121 -4.746 3.685 -3.765 -1.436 Pass
(1.10)
(HP) 70.577 0.980 -5.116 -4.690 3.641 -3.710 -1.475 Pass
(1.12)
(0.6Ls) 76.993 0.768 -4.961 -4.538 3.523 -3.770 -1.438 Pass
(1.10)
77.127 0.763 -4.957 -4.534 3.519 -3.770 -1.438 Pass
(1.10)
(0.7Ls) 89.825 0.337 -4.621 -3.950 3.066 -3.612 -1.555 Pass
(1.15)
90.093 0.328 -4.614 -3.933 3.053 -3.605 -1.560 Pass
(1.15)
(0.8Ls) 102.657 -0.091 -4.258 -2.990 2.321 -3.081 -1.937 Pass
(1.34)
103.059 -0.104 -4.247 -2.954 2.293 -3.058 -1.954 Pass
(1.35)
(0.9Ls) 115.489 -0.512 -3.890 -1.669 1.295 -2.181 -2.595 Pass
(1.60)
116.024 -0.530 -3.875 -1.606 1.247 -2.136 -2.628 Pass
(1.58)
(H) 123.946 -0.786 -3.651 -0.607 0.471 -1.393 -3.180 Pass
(1.30)
125.157 -0.825 -3.617 -0.443 0.344 -1.268 -3.273 Pass
(1.26)
(PSXFR) 125.990 -0.851 -3.594 -0.328 0.255 -1.180 -3.339 Pass
(1.24)
(1.0Ls) 128.321 -0.207 -0.787 0.000 0.000 -0.207 -0.787 Pass
(5.26)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.199 -0.758 -0.201 0.066 -0.400 -0.693 Pass
(7.97)
(PSXFR) 2.331 -0.824 -3.478 -0.637 0.348 -1.461 -3.130 Pass
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
Page 13 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
(1.76)
3.165 -0.799 -3.504 -0.789 0.446 -1.588 -3.058 Pass
(1.80)
(H) 4.375 -0.763 -3.543 -1.006 0.586 -1.768 -2.957 Pass
(1.87)
12.297 -0.520 -3.804 -2.323 1.434 -2.843 -2.371 Pass
(1.94)
(0.1Ls) 12.832 -0.504 -3.822 -2.405 1.487 -2.909 -2.336 Pass
(1.90)
25.263 -0.104 -4.246 -4.086 2.558 -4.190 -1.689 Pass
(1.32)
(0.2Ls) 25.664 -0.091 -4.260 -4.132 2.587 -4.224 -1.673 Pass
(1.31)
38.229 0.334 -4.686 -5.355 3.355 -5.021 -1.331 Pass
(1.10)
(0.3Ls) 38.496 0.343 -4.695 -5.376 3.368 -5.033 -1.327 Pass
(1.10)
51.195 0.785 -5.099 -6.131 3.826 -5.346 -1.273 Pass
(1.03)
(0.4Ls) 51.328 0.790 -5.103 -6.136 3.829 -5.346 -1.273 Pass
(1.03)
(HP) 57.745 1.013 -5.287 -6.331 3.941 -5.318 -1.346 Pass
(1.04)
(0.5Ls) 64.161 1.015 -5.295 -6.400 3.972 -5.385 -1.322 Pass
(1.03)
(HP) 70.577 1.013 -5.287 -6.355 3.925 -5.342 -1.362 Pass
(1.03)
(0.6Ls) 76.993 0.790 -5.103 -6.183 3.799 -5.394 -1.304 Pass
(1.02)
77.127 0.785 -5.099 -6.178 3.795 -5.393 -1.304 Pass
(1.02)
(0.7Ls) 89.825 0.343 -4.694 -5.457 3.313 -5.114 -1.382 Pass
(1.08)
90.093 0.334 -4.686 -5.437 3.299 -5.103 -1.386 Pass
(1.08)
(0.8Ls) 102.657 -0.091 -4.259 -4.221 2.521 -4.312 -1.738 Pass
(1.28)
103.059 -0.104 -4.245 -4.174 2.491 -4.278 -1.754 Pass
(1.29)
(0.9Ls) 115.489 -0.503 -3.821 -2.461 1.432 -2.964 -2.389 Pass
(1.86)
116.024 -0.520 -3.803 -2.376 1.380 -2.896 -2.423 Pass
(1.91)
(H) 123.946 -0.763 -3.543 -1.012 0.557 -1.775 -2.986 Pass
(1.85)
125.157 -0.799 -3.504 -0.786 0.422 -1.585 -3.083 Pass
(1.79)
(PSXFR) 125.990 -0.824 -3.478 -0.628 0.327 -1.452 -3.151 Pass
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Tensile Stresses for Service III for Final with Live Load (Bridge Site 3) 
[5.9.4.2.2]
For stresses at service limit state after losses which involve traffic loading in members with bonded prestressing tendons other 
than piles
Allowable tensile stress in the precompressed tensile zone = 0.1900f'c = 0.576 KSI
f'c required to satisfy this stress check = 7.326 KSI
(1.75)
(1.0Ls) 128.321 -0.199 -0.759 -0.173 0.057 -0.372 -0.703 Pass
(7.85)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.758 0.066 -0.693 Pass
(-)
(PSXFR) 2.331 -3.478 0.480 -2.998 Pass
(-)
3.165 -3.504 0.624 -2.880 Pass
(-)
(H) 4.375 -3.543 0.830 -2.713 Pass
(-)
12.297 -3.804 2.076 -1.729 Pass
(-)
(0.1Ls) 12.832 -3.822 2.153 -1.669 Pass
(-)
25.263 -4.246 3.726 -0.520 Pass
(-)
(0.2Ls) 25.664 -4.260 3.769 -0.491 Pass
(-)
38.229 -4.686 4.894 0.208 Pass
(2.77)
(0.3Ls) 38.496 -4.695 4.913 0.218 Pass
(2.64)
51.195 -5.099 5.591 0.492 Pass
(1.17)
(0.4Ls) 51.328 -5.103 5.596 0.493 Pass
(1.17)
(HP) 57.745 -5.287 5.762 0.475 Pass
(1.21)
(0.5Ls) 64.161 -5.295 5.809 0.514 Pass
(1.12)
(HP) 70.577 -5.287 5.757 0.470 Pass
(1.23)
(0.6Ls) 76.993 -5.103 5.587 0.484 Pass
(1.19)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
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Stress Check for Compressive Stresses for Fatigue I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to the Fatigue I load 
combination and one-half the sum of effective prestress and permanent loads
Allowable compressive stress = -0.4f'c = -3.680 KSI
f'c required to satisfy this stress check = 7.675 KSI
77.127 -5.099 5.582 0.483 Pass
(1.19)
(0.7Ls) 89.825 -4.694 4.896 0.202 Pass
(2.86)
90.093 -4.686 4.877 0.191 Pass
(3.01)
(0.8Ls) 102.657 -4.259 3.748 -0.511 Pass
(-)
103.059 -4.245 3.704 -0.541 Pass
(-)
(0.9Ls) 115.489 -3.821 2.132 -1.689 Pass
(-)
116.024 -3.803 2.055 -1.749 Pass
(-)
(H) 123.946 -3.543 0.815 -2.728 Pass
(-)
125.157 -3.504 0.611 -2.894 Pass
(-)
(PSXFR) 125.990 -3.478 0.467 -3.010 Pass
(-)
(1.0Ls) 128.321 -0.759 0.057 -0.703 Pass
(-)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
(0.0Ls) 0.000 -0.199 -0.758 -0.201 0.066 -0.301 -0.314 Pass
(10+)
(PSXFR) 2.331 -0.824 -3.478 -0.440 0.207 -0.851 -1.532 Pass
(2.40)
3.165 -0.799 -3.504 -0.523 0.256 -0.922 -1.496 Pass
(2.46)
(H) 4.375 -0.763 -3.543 -0.641 0.326 -1.023 -1.446 Pass
(2.55)
12.297 -0.520 -3.804 -1.360 0.749 -1.620 -1.153 Pass
(2.27)
(0.1Ls) 12.832 -0.504 -3.822 -1.405 0.776 -1.657 -1.135 Pass
(2.22)
25.263 -0.104 -4.246 -2.317 1.311 -2.369 -0.812 Pass
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Moment Capacity
(1.55)
(0.2Ls) 25.664 -0.091 -4.260 -2.342 1.326 -2.387 -0.804 Pass
(1.54)
38.229 0.334 -4.686 -3.008 1.709 -2.841 -0.634 Pass
(1.30)
(0.3Ls) 38.496 0.343 -4.695 -3.019 1.716 -2.848 -0.632 Pass
(1.29)
51.195 0.785 -5.099 -3.424 1.944 -3.032 -0.605 Pass
(1.21)
(0.4Ls) 51.328 0.790 -5.103 -3.427 1.946 -3.032 -0.605 Pass
(1.21)
(HP) 57.745 1.013 -5.287 -3.524 2.001 -3.017 -0.642 Pass
(1.22)
(0.5Ls) 64.161 1.015 -5.295 -3.548 2.017 -3.040 -0.630 Pass
(1.21)
(HP) 70.577 1.013 -5.287 -3.543 1.993 -3.036 -0.650 Pass
(1.21)
(0.6Ls) 76.993 0.790 -5.103 -3.465 1.930 -3.070 -0.622 Pass
(1.20)
77.127 0.785 -5.099 -3.462 1.928 -3.070 -0.621 Pass
(1.20)
(0.7Ls) 89.825 0.343 -4.694 -3.086 1.686 -2.914 -0.661 Pass
(1.26)
90.093 0.334 -4.686 -3.075 1.679 -2.908 -0.663 Pass
(1.27)
(0.8Ls) 102.657 -0.091 -4.259 -2.415 1.290 -2.460 -0.840 Pass
(1.50)
103.059 -0.104 -4.245 -2.389 1.275 -2.441 -0.847 Pass
(1.51)
(0.9Ls) 115.489 -0.503 -3.821 -1.451 0.745 -1.703 -1.166 Pass
(2.16)
116.024 -0.520 -3.803 -1.404 0.719 -1.664 -1.183 Pass
(2.21)
(H) 123.946 -0.763 -3.543 -0.644 0.307 -1.026 -1.465 Pass
(2.51)
125.157 -0.799 -3.504 -0.518 0.239 -0.917 -1.513 Pass
(2.43)
(PSXFR) 125.990 -0.824 -3.478 -0.429 0.192 -0.841 -1.547 Pass
(2.38)
(1.0Ls) 128.321 -0.199 -0.759 -0.173 0.057 -0.272 -0.323 Pass
(10+)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
 Positive Moment Capacity for Strength I Limit State for 
Final with Live Load Stage (Bridge Site 3) [5.7]
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
(0.0Ls) 0.000 0.00 1473.70 0.00 Pass
(f)
Pass
(f)
0.335 94.37 2186.08 125.51 Pass
(10+)
Pass
(10+)
(FoS) 0.542 152.44 2611.49 202.74 Pass
(10+)
Pass
(10+)
(PSXFR) 2.331 646.56 5909.98 859.92 Pass
(6.87)
Pass
(9.14)
2.335 647.45 5911.09 861.11 Pass
(6.86)
Pass
(9.13)
2.875 793.70 6092.60 1055.62 Pass
(5.77)
Pass
(7.68)
3.165 871.61 6189.45 1159.24 Pass
(5.34)
Pass
(7.10)
3.835 1050.23 6411.78 1396.80 Pass
(4.59)
Pass
(6.11)
(CS) 4.172 1139.24 6522.68 1515.19 Pass
(4.30)
Pass
(5.73)
(H) 4.375 1192.77 6589.39 1586.38 Pass
(4.15)
Pass
(5.52)
5.750 1549.53 7035.00 2060.88 Pass
(3.41)
Pass
(4.54)
5.835 1571.24 7062.29 2089.75 Pass
(3.38)
Pass
(4.49)
(1.5H) 6.292 1687.70 7208.74 2244.64 Pass
(3.21)
Pass
(4.27)
12.297 3129.67 8593.38 4162.47 Pass
(2.06)
Pass
(2.75)
(0.1Ls) 12.832 3250.08 8607.78 4322.60 Pass
(1.99)
Pass
(2.65)
13.835 3472.31 8634.93 4618.17 Pass
(1.87)
Pass
(2.49)
25.263 5681.18 8954.65 6739.56 Pass
(1.33)
Pass
(1.58)
(0.2Ls) 25.664 5747.87 8966.09 6745.35 Pass
(1.33)
Pass
(1.56)
38.229 7466.40 9330.18 6969.06 Pass
(1.34)
Pass
(1.25)
(0.3Ls) 38.496 7495.14 9337.94 6974.60 Pass
(1.34)
Pass
(1.25)
51.195 8520.63 9703.30 7264.20 Pass
(1.34)
Pass
(1.14)
(0.4Ls) 51.328 8527.70 9707.09 7267.46 Pass
(1.34)
Pass
(1.14)
(HP) 57.745 8772.07 9887.78 7426.97 Pass
(1.33)
Pass
(1.13)
57.750 8772.18 9887.75 7426.96 Pass
(1.33)
Pass
(1.13)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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(0.5Ls) 64.161 8829.76 9842.89 7409.60 Pass
(1.33)
Pass
(1.11)
70.572 8753.14 9795.05 7398.41 Pass
(1.32)
Pass
(1.12)
(HP) 70.577 8753.01 9795.01 7398.40 Pass
(1.32)
Pass
(1.12)
(0.6Ls) 76.993 8490.64 9521.51 7211.63 Pass
(1.32)
Pass
(1.12)
77.127 8483.18 9515.76 7207.79 Pass
(1.32)
Pass
(1.12)
(0.7Ls) 89.825 7429.37 8970.28 6863.09 Pass
(1.31)
Pass
(1.21)
90.093 7400.11 8958.83 6856.30 Pass
(1.31)
Pass
(1.21)
(0.8Ls) 102.657 5670.84 8433.70 6567.33 Pass
(1.28)
Pass
(1.49)
103.059 5604.09 8417.48 6559.14 Pass
(1.28)
Pass
(1.50)
114.487 3409.78 7979.15 4535.00 Pass
(1.76)
Pass
(2.34)
(0.9Ls) 115.489 3190.36 7943.22 4243.18 Pass
(1.87)
Pass
(2.49)
116.024 3071.35 7924.21 4084.90 Pass
(1.94)
Pass
(2.58)
(1.5H) 122.029 1652.11 6662.69 2197.30 Pass
(3.03)
Pass
(4.03)
122.487 1537.65 6530.41 2045.07 Pass
(3.19)
Pass
(4.25)
122.571 1516.50 6505.95 2016.94 Pass
(3.23)
Pass
(4.29)
(H) 123.946 1166.64 6101.44 1551.63 Pass
(3.93)
Pass
(5.23)
(CS) 124.145 1115.37 6042.31 1483.45 Pass
(4.07)
Pass
(5.42)
124.487 1026.82 5940.28 1365.66 Pass
(4.35)
Pass
(5.79)
125.157 851.89 5738.87 1133.02 Pass
(5.07)
Pass
(6.74)
125.446 775.80 5651.12 1031.81 Pass
(5.48)
Pass
(7.28)
(PSXFR) 125.990 631.65 5485.18 840.10 Pass
(6.53)
Pass
(8.68)
(FoS) 127.779 148.84 2516.34 197.96 Pass
(10+)
Pass
(10+)
127.987 91.96 2125.54 122.31 Pass
(10+)
Pass
(10+)
(1.0Ls) 128.321 0.00 1454.04 0.00 Pass
(f)
Pass
(f)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Shear
Ultimate Shears for Strength I Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 271.21 410.25 Pass
(1.51)
(H) 4.375 Yes Yes 270.45 409.50 Pass
(1.51)
5.835 Yes Yes 265.01 330.82 Pass
(1.25)
(1.5H) 6.292 Yes Yes 263.31 329.61 Pass
(1.25)
12.297 Yes Yes 241.11 310.18 Pass
(1.29)
(0.1Ls) 12.832 Yes Yes 239.14 308.67 Pass
(1.29)
13.835 Yes Yes 235.47 258.80 Pass
(1.10)
25.263 Yes Yes 194.03 235.18 Pass
(1.21)
(0.2Ls) 25.664 Yes Yes 192.59 234.73 Pass
(1.22)
38.229 Yes Yes 148.06 217.26 Pass
(1.47)
(0.3Ls) 38.496 Yes Yes 147.12 215.77 Pass
(1.47)
51.195 Yes Yes 103.19 185.79 Pass
(1.80)
(0.4Ls) 51.328 Yes Yes 102.73 185.75 Pass
(1.81)
(HP) 57.745 Yes Yes 80.95 188.12 Pass
(2.32)
(0.5Ls) 64.161 Yes Yes 62.47 166.17 Pass
(2.66)
(HP) 70.577 Yes Yes 83.87 188.58 Pass
(2.25)
(0.6Ls) 76.993 Yes Yes 105.40 187.29 Pass
(1.78)
77.127 Yes Yes 105.86 187.36 Pass
(1.77)
(0.7Ls) 89.825 Yes Yes 148.81 222.50 Pass
(1.50)
90.093 Yes Yes 149.72 224.24 Pass
(1.50)
(0.8Ls) 102.657 Yes Yes 192.51 236.69 Pass
(1.23)
103.059 Yes Yes 193.89 237.19 Pass
(1.22)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
114.487 Yes Yes 232.92 260.93 Pass
(1.12)
(0.9Ls) 115.489 Yes Yes 236.34 311.13 Pass
(1.32)
116.024 Yes Yes 238.17 312.70 Pass
(1.31)
(1.5H) 122.029 Yes Yes 258.68 334.78 Pass
(1.29)
122.487 Yes Yes 260.24 335.95 Pass
(1.29)
(H) 123.946 Yes Yes 265.21 414.99 Pass
(1.56)
(CS) 124.145 Yes Yes 265.89 415.74 Pass
(1.56)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
Ultimate Shears for Strength II Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 217.88 418.39 Pass
(1.92)
(H) 4.375 Yes Yes 217.23 417.78 Pass
(1.92)
5.835 Yes Yes 212.58 339.59 Pass
(1.60)
(1.5H) 6.292 Yes Yes 211.12 338.66 Pass
(1.60)
12.297 Yes Yes 192.13 322.67 Pass
(1.68)
(0.1Ls) 12.832 Yes Yes 190.45 321.31 Pass
(1.69)
13.835 Yes Yes 187.31 271.15 Pass
(1.45)
25.263 Yes Yes 151.82 250.27 Pass
(1.65)
(0.2Ls) 25.664 Yes Yes 150.59 249.85 Pass
(1.66)
38.229 Yes Yes 112.40 241.76 Pass
(2.15)
(0.3Ls) 38.496 Yes Yes 111.59 241.72 Pass
(2.17)
51.195 No Yes 73.84 244.08 Pass
(3.31)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
Page 21 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
Horizontal Interface Shears/Length for Strength I Limit State [5.8.4]
(0.4Ls) 51.328 No Yes 73.44 244.15 Pass
(3.32)
(HP) 57.745 No Yes 54.70 248.08 Pass
(4.54)
(0.5Ls) 64.161 No Yes 39.20 228.38 Pass
(5.83)
(HP) 70.577 No Yes 57.62 248.21 Pass
(4.31)
(0.6Ls) 76.993 Yes Yes 76.12 244.58 Pass
(3.21)
77.127 Yes Yes 76.51 244.52 Pass
(3.20)
(0.7Ls) 89.825 Yes Yes 113.28 243.05 Pass
(2.15)
90.093 Yes Yes 114.06 243.10 Pass
(2.13)
(0.8Ls) 102.657 Yes Yes 150.52 252.04 Pass
(1.67)
103.059 Yes Yes 151.68 252.51 Pass
(1.66)
114.487 Yes Yes 184.76 273.46 Pass
(1.48)
(0.9Ls) 115.489 Yes Yes 187.65 323.96 Pass
(1.73)
116.024 Yes Yes 189.20 325.37 Pass
(1.72)
(1.5H) 122.029 Yes Yes 206.49 344.24 Pass
(1.67)
122.487 Yes Yes 207.80 345.12 Pass
(1.66)
(H) 123.946 Yes Yes 211.99 423.61 Pass
(2.00)
(CS) 124.145 Yes Yes 212.56 423.94 Pass
(1.99)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
(CS) 4.172 8.000 24.000 Pass 0.600 0.280 Pass 88.863 117.282 Pass
(1.32)
(H) 4.375 8.000 24.000 Pass 0.600 0.280 Pass 88.546 117.282 Pass
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
Page 22 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
(1.32)
5.835 12.000 24.000 Pass 0.400 0.280 Pass 86.294 106.482 Pass
(1.23)
(1.5H) 6.292 12.000 24.000 Pass 0.400 0.280 Pass 85.595 106.482 Pass
(1.24)
12.297 12.000 24.000 Pass 0.400 0.280 Pass 76.669 106.482 Pass
(1.39)
(0.1Ls) 12.832 12.000 24.000 Pass 0.400 0.280 Pass 75.897 106.482 Pass
(1.40)
13.835 18.000 24.000 Pass 0.267 0.262 Pass 74.460 99.282 Pass
(1.33)
25.263 18.000 24.000 Pass 0.267 N/A N/A 58.926 99.282 Pass
(1.68)
(0.2Ls) 25.664 18.000 24.000 Pass 0.267 N/A N/A 58.408 99.282 Pass
(1.70)
38.229 18.000 24.000 Pass 0.267 N/A N/A 43.031 99.282 Pass
(2.31)
(0.3Ls) 38.496 18.000 24.000 Pass 0.267 N/A N/A 42.721 99.282 Pass
(2.32)
51.195 18.000 24.000 Pass 0.267 N/A N/A 28.753 99.282 Pass
(3.45)
(0.4Ls) 51.328 18.000 24.000 Pass 0.267 N/A N/A 28.614 99.282 Pass
(3.47)
(HP) 57.745 18.000 24.000 Pass 0.267 N/A N/A 22.096 99.282 Pass
(4.49)
(0.5Ls) 64.161 18.000 24.000 Pass 0.267 N/A N/A 17.051 99.282 Pass
(5.82)
(HP) 70.577 18.000 24.000 Pass 0.267 N/A N/A 22.892 99.282 Pass
(4.34)
(0.6Ls) 76.993 18.000 24.000 Pass 0.267 N/A N/A 29.358 99.282 Pass
(3.38)
77.127 18.000 24.000 Pass 0.267 N/A N/A 29.497 99.282 Pass
(3.37)
(0.7Ls) 89.825 18.000 24.000 Pass 0.267 N/A N/A 43.211 99.282 Pass
(2.30)
90.093 18.000 24.000 Pass 0.267 N/A N/A 43.514 99.282 Pass
(2.28)
(0.8Ls) 102.657 18.000 24.000 Pass 0.267 N/A N/A 58.385 99.282 Pass
(1.70)
103.059 18.000 24.000 Pass 0.267 N/A N/A 58.882 99.282 Pass
(1.69)
114.487 18.000 24.000 Pass 0.267 0.242 Pass 73.655 99.282 Pass
(1.35)
(0.9Ls) 115.489 12.000 24.000 Pass 0.400 0.276 Pass 75.009 106.482 Pass
(1.42)
116.024 12.000 24.000 Pass 0.400 0.280 Pass 75.736 106.482 Pass
(1.41)
(1.5H) 122.029 12.000 24.000 Pass 0.400 0.280 Pass 84.088 106.482 Pass
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Horizontal Interface Shears/Length for Strength II Limit State [5.8.4]
(1.27)
122.487 12.000 24.000 Pass 0.400 0.280 Pass 84.740 106.482 Pass
(1.26)
(H) 123.946 8.000 24.000 Pass 0.600 0.280 Pass 86.831 117.282 Pass
(1.35)
(CS) 124.145 8.000 24.000 Pass 0.600 0.280 Pass 87.118 117.282 Pass
(1.35)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(CS) 4.172 8.000 24.000 Pass 0.600 0.186 Pass 71.389 117.282 Pass
(1.64)
(H) 4.375 8.000 24.000 Pass 0.600 0.180 Pass 71.122 117.282 Pass
(1.65)
5.835 12.000 24.000 Pass 0.400 N/A N/A 69.221 106.482 Pass
(1.54)
(1.5H) 6.292 12.000 24.000 Pass 0.400 N/A N/A 68.631 106.482 Pass
(1.55)
12.297 12.000 24.000 Pass 0.400 N/A N/A 61.097 106.482 Pass
(1.74)
(0.1Ls) 12.832 12.000 24.000 Pass 0.400 N/A N/A 60.445 106.482 Pass
(1.76)
13.835 18.000 24.000 Pass 0.267 N/A N/A 59.231 99.282 Pass
(1.68)
25.263 18.000 24.000 Pass 0.267 N/A N/A 46.109 99.282 Pass
(2.15)
(0.2Ls) 25.664 18.000 24.000 Pass 0.267 N/A N/A 45.671 99.282 Pass
(2.17)
38.229 18.000 24.000 Pass 0.267 N/A N/A 32.666 99.282 Pass
(3.04)
(0.3Ls) 38.496 18.000 24.000 Pass 0.267 N/A N/A 32.404 99.282 Pass
(3.06)
51.195 18.000 24.000 Pass 0.267 N/A N/A 20.575 99.282 Pass
(4.83)
(0.4Ls) 51.328 18.000 24.000 Pass 0.267 N/A N/A 20.457 99.282 Pass
(4.85)
(HP) 57.745 18.000 24.000 Pass 0.267 N/A N/A 14.932 99.282 Pass
(6.65)
(0.5Ls) 64.161 18.000 24.000 Pass 0.267 N/A N/A 10.701 99.282 Pass
(9.28)
(HP) 70.577 18.000 24.000 Pass 0.267 N/A N/A 15.728 99.282 Pass
(6.31)
18.000 24.000 Pass 0.267 N/A N/A 21.201 99.282 Pass
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Longitudinal Reinforcement for Shear Check - Strength I [5.8.3.5]
(0.6Ls) 76.993 (4.68)
77.127 18.000 24.000 Pass 0.267 N/A N/A 21.318 99.282 Pass
(4.66)
(0.7Ls) 89.825 18.000 24.000 Pass 0.267 N/A N/A 32.894 99.282 Pass
(3.02)
90.093 18.000 24.000 Pass 0.267 N/A N/A 33.149 99.282 Pass
(3.00)
(0.8Ls) 102.657 18.000 24.000 Pass 0.267 N/A N/A 45.648 99.282 Pass
(2.17)
103.059 18.000 24.000 Pass 0.267 N/A N/A 46.065 99.282 Pass
(2.16)
114.487 18.000 24.000 Pass 0.267 N/A N/A 58.426 99.282 Pass
(1.70)
(0.9Ls) 115.489 12.000 24.000 Pass 0.400 N/A N/A 59.556 106.482 Pass
(1.79)
116.024 12.000 24.000 Pass 0.400 N/A N/A 60.163 106.482 Pass
(1.77)
(1.5H) 122.029 12.000 24.000 Pass 0.400 N/A N/A 67.124 106.482 Pass
(1.59)
122.487 12.000 24.000 Pass 0.400 N/A N/A 67.666 106.482 Pass
(1.57)
(H) 123.946 8.000 24.000 Pass 0.600 N/A N/A 69.407 117.282 Pass
(1.69)
(CS) 124.145 8.000 24.000 Pass 0.600 N/A N/A 69.645 117.282 Pass
(1.68)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(FoS) 0.542 548.58 298.31 5.8.3.5-2 Pass
(1.84)
(PSXFR) 2.331 1300.08 298.31 5.8.3.5-2 Pass
(4.36)
2.335 1300.32 298.31 5.8.3.5-2 Pass
(4.36)
3.165 1438.30 298.31 5.8.3.5-2 Pass
(4.82)
3.835 1490.76 298.31 5.8.3.5-2 Pass
(5.00)
(CS) 4.172 1516.94 298.31 5.8.3.5-2 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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(5.09)
(H) 4.375 1532.70 625.21 5.8.3.5-1 Pass
(2.45)
5.835 1644.56 794.88 5.8.3.5-1 Pass
(2.07)
(1.5H) 6.292 1679.17 822.98 5.8.3.5-1 Pass
(2.04)
12.297 2218.70 1206.56 5.8.3.5-1 Pass
(1.84)
(0.1Ls) 12.832 2220.62 1235.87 5.8.3.5-1 Pass
(1.80)
13.835 2224.13 1338.55 5.8.3.5-1 Pass
(1.66)
25.263 2578.87 1933.18 5.8.3.5-1 Pass
(1.33)
(0.2Ls) 25.664 2579.89 1948.23 5.8.3.5-1 Pass
(1.32)
38.229 2820.88 2356.90 5.8.3.5-1 Pass
(1.20)
(0.3Ls) 38.496 2821.27 2361.61 5.8.3.5-1 Pass
(1.19)
51.195 2833.34 2487.24 5.8.3.5-1 Pass
(1.14)
(0.4Ls) 51.328 2833.41 2487.49 5.8.3.5-1 Pass
(1.14)
(HP) 57.745 2835.48 2475.67 5.8.3.5-1 Pass
(1.15)
(0.5Ls) 64.161 2828.93 2508.83 5.8.3.5-1 Pass
(1.13)
(HP) 70.577 2821.46 2472.81 5.8.3.5-1 Pass
(1.14)
(0.6Ls) 76.993 2803.92 2480.90 5.8.3.5-1 Pass
(1.13)
77.127 2803.51 2480.52 5.8.3.5-1 Pass
(1.13)
(0.7Ls) 89.825 2755.55 2341.86 5.8.3.5-1 Pass
(1.18)
90.093 2754.33 2336.86 5.8.3.5-1 Pass
(1.18)
(0.8Ls) 102.657 2481.36 1918.87 5.8.3.5-1 Pass
(1.29)
103.059 2479.15 1903.52 5.8.3.5-1 Pass
(1.30)
114.487 2109.33 1311.64 5.8.3.5-1 Pass
(1.61)
(0.9Ls) 115.489 2103.70 1208.86 5.8.3.5-1 Pass
(1.74)
116.024 2100.67 1179.64 5.8.3.5-1 Pass
(1.78)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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Longitudinal Reinforcement for Shear Check - Strength II [5.8.3.5]
(1.5H) 122.029 1596.30 803.35 5.8.3.5-1 Pass
(1.99)
122.487 1563.23 775.55 5.8.3.5-1 Pass
(2.02)
(H) 123.946 1455.80 606.45 5.8.3.5-1 Pass
(2.40)
(CS) 124.145 1440.96 286.99 5.8.3.5-2 Pass
(5.02)
124.487 1415.35 286.99 5.8.3.5-2 Pass
(4.93)
125.157 1364.88 286.99 5.8.3.5-2 Pass
(4.76)
(PSXFR) 125.990 1233.07 286.99 5.8.3.5-2 Pass
(4.30)
(FoS) 127.779 530.26 286.99 5.8.3.5-2 Pass
(1.85)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
(FoS) 0.542 548.58 192.40 5.8.3.5-2 Pass
(2.85)
(PSXFR) 2.331 1300.08 192.40 5.8.3.5-2 Pass
(6.76)
2.335 1300.32 192.40 5.8.3.5-2 Pass
(6.76)
3.165 1438.30 192.40 5.8.3.5-2 Pass
(7.48)
3.835 1490.76 192.40 5.8.3.5-2 Pass
(7.75)
(CS) 4.172 1516.94 192.40 5.8.3.5-2 Pass
(7.88)
(H) 4.375 1532.70 457.35 5.8.3.5-1 Pass
(3.35)
5.835 1644.56 602.91 5.8.3.5-1 Pass
(2.73)
(1.5H) 6.292 1679.17 625.55 5.8.3.5-1 Pass
(2.68)
12.297 2218.70 935.41 5.8.3.5-1 Pass
(2.37)
(0.1Ls) 12.832 2220.62 959.03 5.8.3.5-1 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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(2.32)
13.835 2224.13 1052.39 5.8.3.5-1 Pass
(2.11)
25.263 2578.87 1531.73 5.8.3.5-1 Pass
(1.68)
(0.2Ls) 25.664 2579.89 1543.81 5.8.3.5-1 Pass
(1.67)
38.229 2820.88 1872.54 5.8.3.5-1 Pass
(1.51)
(0.3Ls) 38.496 2821.27 1876.42 5.8.3.5-1 Pass
(1.50)
51.195 2833.34 1991.10 5.8.3.5-1 Pass
(1.42)
(0.4Ls) 51.328 2833.41 1991.60 5.8.3.5-1 Pass
(1.42)
(HP) 57.745 2835.48 1993.66 5.8.3.5-1 Pass
(1.42)
(0.5Ls) 64.161 2828.93 2030.15 5.8.3.5-1 Pass
(1.39)
(HP) 70.577 2821.46 1991.10 5.8.3.5-1 Pass
(1.42)
(0.6Ls) 76.993 2803.92 1983.06 5.8.3.5-1 Pass
(1.41)
77.127 2803.51 1982.42 5.8.3.5-1 Pass
(1.41)
(0.7Ls) 89.825 2755.55 1856.83 5.8.3.5-1 Pass
(1.48)
90.093 2754.33 1852.64 5.8.3.5-1 Pass
(1.49)
(0.8Ls) 102.657 2481.36 1515.56 5.8.3.5-1 Pass
(1.64)
103.059 2479.15 1503.20 5.8.3.5-1 Pass
(1.65)
114.487 2109.33 1026.03 5.8.3.5-1 Pass
(2.06)
(0.9Ls) 115.489 2103.70 932.55 5.8.3.5-1 Pass
(2.26)
116.024 2100.67 909.03 5.8.3.5-1 Pass
(2.31)
(1.5H) 122.029 1596.30 605.55 5.8.3.5-1 Pass
(2.64)
122.487 1563.23 583.21 5.8.3.5-1 Pass
(2.68)
(H) 123.946 1455.80 444.94 5.8.3.5-1 Pass
(3.27)
(CS) 124.145 1440.96 187.40 5.8.3.5-2 Pass
(7.69)
124.487 1415.35 187.40 5.8.3.5-2 Pass
(7.55)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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125.157 1364.88 187.40 5.8.3.5-2 Pass
(7.28)
(PSXFR) 125.990 1233.07 187.40 5.8.3.5-2 Pass
(6.58)
(FoS) 127.779 530.26 187.40 5.8.3.5-2 Pass
(2.83)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Stirrup Detailing Check [5.8.2.5, 5.8.2.7, 5.10.3.1.2]
(0.0Ls) 0.000 #4 3.000 24.000 2.495 1.600 0.134 Pass
0.335 #4 4.000 24.000 2.495 1.200 0.134 Pass
(FoS) 0.542 #4 4.000 24.000 2.495 1.200 0.134 Pass
(PSXFR) 2.331 #4 4.000 24.000 2.495 1.200 0.134 Pass
2.335 #4 6.000 24.000 2.495 0.800 0.134 Pass
3.165 #4 6.000 24.000 2.495 0.800 0.134 Pass
3.835 #4 8.000 24.000 2.495 0.600 0.134 Pass
(CS) 4.172 #4 8.000 24.000 2.495 0.600 0.134 Pass
(H) 4.375 #4 8.000 24.000 2.495 0.600 0.134 Pass
5.835 #4 12.000 24.000 2.495 0.400 0.134 Pass
(1.5H) 6.292 #4 12.000 24.000 2.495 0.400 0.134 Pass
12.297 #4 12.000 24.000 2.495 0.400 0.134 Pass
(0.1Ls) 12.832 #4 12.000 24.000 2.495 0.400 0.134 Pass
13.835 #4 18.000 24.000 2.495 0.267 0.134 Pass
25.263 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.2Ls) 25.664 #4 18.000 24.000 2.495 0.267 0.134 Pass
38.229 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.3Ls) 38.496 #4 18.000 24.000 2.495 0.267 0.134 Pass
51.195 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.4Ls) 51.328 #4 18.000 24.000 2.495 0.267 0.134 Pass
(HP) 57.745 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.5Ls) 64.161 #4 18.000 24.000 2.495 0.267 0.134 Pass
(HP) 70.577 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.6Ls) 76.993 #4 18.000 24.000 2.495 0.267 0.134 Pass
77.127 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.7Ls) 89.825 #4 18.000 24.000 2.495 0.267 0.134 Pass
90.093 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.8Ls) 102.657 #4 18.000 24.000 2.495 0.267 0.134 Pass
103.059 #4 18.000 24.000 2.495 0.267 0.134 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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114.487 #4 18.000 24.000 2.495 0.267 0.134 Pass
(0.9Ls) 115.489 #4 12.000 24.000 2.495 0.400 0.134 Pass
116.024 #4 12.000 24.000 2.495 0.400 0.134 Pass
(1.5H) 122.029 #4 12.000 24.000 2.495 0.400 0.134 Pass
122.487 #4 12.000 24.000 2.495 0.400 0.134 Pass
(H) 123.946 #4 8.000 24.000 2.495 0.600 0.134 Pass
(CS) 124.145 #4 8.000 24.000 2.495 0.600 0.134 Pass
124.487 #4 8.000 24.000 2.495 0.600 0.134 Pass
125.157 #4 6.000 24.000 2.495 0.800 0.134 Pass
(PSXFR) 125.990 #4 4.000 24.000 2.495 1.200 0.134 Pass
(FoS) 127.779 #4 4.000 24.000 2.495 1.200 0.134 Pass
127.987 #4 4.000 24.000 2.495 1.200 0.134 Pass
(1.0Ls) 128.321 #4 3.000 24.000 2.495 1.600 0.134 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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TxDOT Summary Report (Long Form)
For
Span 1 Girder J
January 31, 2015 5:22:40 pm
PGSuper
Copyright  2015, WSDOT, All Rights Reserved
Version 2.7.3 - Built on Jul 23 2013
Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
File \\psf\Dropbox\Projecte\Paloma\Documento 1. Memoria y anejos\05. Estructuras\Aux Files\Bridge 54 SB.pgs
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Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Trans. Reinforcement data for Span 1, Girder J does not match Girder Library entry Tx46 (5.5 HDP)
Long. Reinforcement data for Span 1, Girder J does not match Girder Library entry Tx46 (5.5 HDP)
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
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Specification Check Summary
The Specification Check Was Not Successful
Horizontal Interface Shears/Length check failed for Strength I Limit State [5.8.4].
Girder Summary
Note: A Non-Standard Strand Fill Was Used For Span 1 Girder J
NOTE: Stresses show in the above table reflect the following sign convention:
Compressive Stress is positive. Tensile Stress is negative
TxDOT Girder Schedule
Span 1
Girder J
Girder Type Tx46 (5.5 HDP)
Prestressing Strands Total
NO. (Nh + Ns) 52
Size 0.600 in Dia.
Strength Grade 270 Low Relaxation
Eccentricity @ CL 14.065 in
Eccentricity @ End 6.065 in
Prestressing Strands Depressed
NO. (# of Harped Strands) 16
Yb of Topmost Depressed Strand(s) @ End 42.500 in
Concrete
Release Strength f'ci 6.900 KSI
Minimum 28 day compressive strength f'c 9.400 KSI
Optional Design
Design Load Compressive Stress (Top CL) 6.398 KSI
Design Load Tensile Stress (Bottom CL) -5.800 KSI
Required minimum ultimate moment capacity 8810.54 kip-ft
Live Load Distribution Factor for Moment (Strength and Service Limit States) 0.66123
Live Load Distribution Factor for Shear (Strength and Service Limit States) 0.67961
Live Load Distribution Factor for Moment (Fatigue Limit States) 0.60000
Non-Standard Strand Pattern for 
Span 1 Girder J
2.5 ABCDEFG (14)
4.5 ABCDEFG (14)
6.5 ABCDEFG (14)
8.5 A (2)
10.5 A (2)
Row
(in)
Strands
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Loading Details
Uniform Loads Applied Along the Entire Girder
Distribution of Uniform Barrier, Sidewalk, and Pedestrian Loads to Girder
12.5 A (2)
14.5 A (2)
16.5 A (2)
Row
(in)
Strands
Girder Line Geometry
Girder Type Tx46 (5.5 HDP)
Span Length, CL Bearing to CL Bearing 128.221 ft
Girder Length 129.557 ft
Number of Girders 23
Girder Spacing Datum Start of Span Measured at and along the centerline pier
Left Girder Spacing Start of Span 6.325 ft
Right Girder Spacing Start of Span 6.325 ft
Girder Spacing Datum End of Span Measured at and along the centerline pier
Left Girder Spacing End of Span 4.054 ft
Right Girder Spacing End of Span 4.054 ft
Slab Thickness for Design 8.000 in
Slab Thickness for Construction 8.000 in
Slab Offset at Start ("A" Dimension) 10.250 in
Slab Offset at End ("A" Dimension) 10.250 in
Overlay 25.000 PSF
Left Traffic Barrier SSTR
Right Traffic Barrier SSTR
Traffic Barrier Weight (per girder) 0.000 kip/ft
Connection type at Pier 1 I Girders CIP INT BENT
Connection type at Pier 2 I Girders CIP INT BENT
Girder 0.793
Load Type w
(kip/ft)
Left Ext. Barrier 0.376 0.000 0.000
Right Ext. Barrier 0.376 0.000 0.000
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
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Slab Load Applied Between Bearings
Slab Load is approximated with Linear Load Segments applied along the length of the girder
Haunch weight includes effects of roadway geometry but does not include a reduction for camber
0.000 0.198 0.315 0.201 0.715
0.336 0.198 0.315 0.201 0.714
0.542 0.198 0.315 0.201 0.714
2.332 0.196 0.313 0.203 0.712
2.336 0.196 0.313 0.203 0.712
2.875 0.196 0.313 0.203 0.712
3.166 0.196 0.312 0.203 0.711
3.836 0.195 0.312 0.204 0.711
4.172 0.195 0.312 0.204 0.710
4.375 0.195 0.311 0.204 0.710
5.750 0.193 0.310 0.205 0.709
5.836 0.193 0.310 0.205 0.709
6.292 0.193 0.310 0.206 0.709
12.288 0.188 0.304 0.212 0.705
12.822 0.187 0.304 0.213 0.704
12.836 0.187 0.304 0.213 0.704
25.244 0.176 0.293 0.233 0.702
25.644 0.176 0.293 0.233 0.702
38.199 0.165 0.282 0.256 0.703
38.466 0.165 0.282 0.256 0.703
51.155 0.154 0.271 0.279 0.703
51.288 0.154 0.270 0.279 0.703
57.700 0.148 0.265 0.288 0.701
57.705 0.148 0.265 0.288 0.701
64.111 0.143 0.259 0.294 0.696
70.517 0.137 0.254 0.297 0.688
70.522 0.137 0.254 0.297 0.688
76.932 0.131 0.248 0.298 0.677
77.066 0.131 0.248 0.298 0.677
89.755 0.120 0.237 0.290 0.648
90.022 0.120 0.237 0.290 0.647
102.577 0.109 0.226 0.272 0.607
102.978 0.109 0.225 0.271 0.605
115.386 0.098 0.215 0.242 0.555
115.399 0.098 0.215 0.242 0.555
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
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Overlay
115.933 0.097 0.214 0.241 0.552
121.929 0.092 0.209 0.223 0.524
122.386 0.092 0.208 0.221 0.521
122.471 0.092 0.208 0.221 0.521
123.846 0.091 0.207 0.216 0.514
124.045 0.090 0.207 0.216 0.513
124.386 0.090 0.207 0.214 0.511
125.056 0.089 0.206 0.212 0.508
125.346 0.089 0.206 0.211 0.506
125.889 0.089 0.205 0.209 0.504
127.679 0.087 0.204 0.203 0.494
127.886 0.087 0.204 0.202 0.493
128.221 0.087 0.203 0.201 0.491
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
0.000 0.336 142.902 142.768 0.155 0.155
0.336 0.542 142.768 142.686 0.155 0.155
0.542 2.332 142.686 141.971 0.155 0.154
2.332 2.336 141.971 141.970 0.154 0.154
2.336 2.875 141.970 141.755 0.154 0.154
2.875 3.166 141.755 141.639 0.154 0.154
3.166 3.836 141.639 141.371 0.154 0.154
3.836 4.172 141.371 141.237 0.154 0.154
4.172 4.375 141.237 141.156 0.154 0.153
4.375 5.750 141.156 140.607 0.153 0.153
5.750 5.836 140.607 140.573 0.153 0.153
5.836 6.292 140.573 140.391 0.153 0.153
6.292 12.288 140.391 137.998 0.153 0.150
12.288 12.822 137.998 137.785 0.150 0.150
12.822 12.836 137.785 137.779 0.150 0.150
12.836 25.244 137.779 132.827 0.150 0.144
25.244 25.644 132.827 132.667 0.144 0.144
25.644 38.199 132.667 127.656 0.144 0.139
38.199 38.466 127.656 127.549 0.139 0.139
38.466 51.155 127.549 122.485 0.139 0.133
51.155 51.288 122.485 122.432 0.133 0.133
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Overlay load is distributed uniformly among all girders per LRFD 4.6.2.2.1
Wcc is the curb to curb width
Live Load Details
Live Loads used for Design
The following live loads were applied to the design (Service and Strength I) limit states:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User-defined vehicular live load: HL93-TRUCK
Configuration: Truck applied only (no lane)
Usage: Use for all actions at all locations
51.288 57.700 122.432 119.873 0.133 0.130
57.700 57.705 119.873 119.871 0.130 0.130
57.705 64.111 119.871 117.314 0.130 0.128
64.111 70.517 117.314 114.757 0.128 0.125
70.517 70.522 114.757 114.755 0.125 0.125
70.522 76.932 114.755 112.196 0.125 0.122
76.932 77.066 112.196 112.143 0.122 0.122
77.066 89.755 112.143 107.079 0.122 0.116
89.755 90.022 107.079 106.972 0.116 0.116
90.022 102.577 106.972 101.961 0.116 0.111
102.577 102.978 101.961 101.801 0.111 0.111
102.978 115.386 101.801 96.849 0.111 0.105
115.386 115.399 96.849 96.843 0.105 0.105
115.399 115.933 96.843 96.630 0.105 0.105
115.933 121.929 96.630 94.237 0.105 0.102
121.929 122.386 94.237 94.055 0.102 0.102
122.386 122.471 94.055 94.021 0.102 0.102
122.471 123.846 94.021 93.472 0.102 0.102
123.846 124.045 93.472 93.393 0.102 0.102
124.045 124.386 93.393 93.257 0.102 0.101
124.386 125.056 93.257 92.989 0.101 0.101
125.056 125.346 92.989 92.873 0.101 0.101
125.346 125.889 92.873 92.657 0.101 0.101
125.889 127.679 92.657 91.942 0.101 0.100
127.679 127.886 91.942 91.860 0.100 0.100
127.886 128.221 91.860 91.726 0.100 0.100
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
Axle Weight
(kip)
Spacing
(ft)
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Live Loads Used for Fatigue Limit States
The following live loads were applied to the Fatigue I limit state:
AASHTO LRFD 3.6.1.4: Fatigue Vehicular Live Load
Live Loads Used for Design Permit Limit State
The following live loads were applied to the design permit (Strength II) limit state:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User Defined Loads
Locations are measured from left support.
Point loads were not defined for this girder
Distributed loads were not defined for this girder
Moment loads were not defined for this girder
Camber and Deflections
1 8.00
2 32.00 14.000
3 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
Camber and Deflection for Span 1 Girder J
Estimated camber at 40 days, D 3.563 in 0.297 ft
Estimated camber at 120 days, D 4.330 in 0.361 ft
Deflection (Prestressing) 7.813 in 0.651 ft
Deflection (Girder) -5.087 in -0.424 ft
Deflection (Slab and Diaphragms) -2.921 in -0.243 ft
Deflection (Traffic Barrier) 0.000 in 0.000 ft
Deflection (Overlay) -0.344 in -0.029 ft
Deflection (User Defined DC) 0.000 in 0.000 ft
Deflection (User Defined DW) 0.000 in 0.000 ft
Screed Camber, C 2.921 in 0.243 ft
Excess Camber (Based on Design Camber) 1.409 in 0.117 ft
Live Load Deflection (HL93 - Per Lane) -4.845 in -0.404 ft
Optional Live Load Deflection (LRFD 3.6.1.3.2) -0.977 in -0.081 ft
Slab Offset ("A" Dimension)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Prestress Force and Strand Stresses
Stress Checks
Specification = AASHTO LRFD Bridge Design Specifications - US Units
Stress Check for Service I for Casting Yard Stage (At Release) [5.9.4.1.2]
For temporary stresses before losses in pretensioned components
Allowable tensile stress = 0.0948f'ci but not more than 0.200 KSI = 0.200 KSI
Allowable tensile stress = 0.2400f'ci = 0.630 KSI if bonded reinforcement sufficient to resist the tensile force in the concrete is 
provided.
Allowable compressive stress = -0.6f'ci = -4.140 KSI
f'ci required to satisfy this stress check = 6.514 KSI
10.250 8.250 Excessive The haunch depth in the middle of the girder exceeds the depth at the ends by 1.221 in. 
Check stirrup lengths to ensure they engage the deck in all locations.
Minimum
Provided
(in)
Required
(in)
Status Notes
Effective Prestress at Mid-Span
At Jacking 2285.01 0.000 202.500
Before Prestress Transfer 2285.01 0.000 202.500
After Prestress Transfer 2060.19 19.924 182.576
At Lifting 2060.19 19.924 182.576
At Shipping 1985.18 26.572 175.928
After Deck Placement 1867.39 37.010 165.490
After Superimposed Dead Loads 1867.39 37.010 165.490
Final 1845.34 38.964 163.536
Final with Live Load 1928.99 31.551 170.949
Loss Stage Permanent Strand
Force
(kip)
Eff. Loss
(KSI)
fpe
(KSI)
(0.0Lg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
0.668 -0.235 -0.896 -0.054 0.042 -0.289 -0.854 Pass
(-)
Pass
(-)
Pass
(4.85)
(PSXFR) 3.000 -0.969 -4.092 -0.236 0.183 -1.205 -3.908 Pass
(-)
Pass
(-)
Pass
(1.06)
(H) 3.833 -0.938 -4.116 -0.300 0.233 -1.238 -3.883 Pass
(-)
Pass
(-)
Pass
(1.07)
5.043 -0.893 -4.151 -0.391 0.303 -1.284 -3.848 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
(-) (-) (1.08)
(0.1Lg) 12.956 -0.599 -4.382 -0.940 0.729 -1.539 -3.652 Pass
(-)
Pass
(-)
Pass
(1.13)
13.490 -0.579 -4.398 -0.974 0.756 -1.553 -3.641 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.2Lg) 25.911 -0.117 -4.758 -1.671 1.297 -1.788 -3.461 Pass
(-)
Pass
(-)
Pass
(1.20)
26.312 -0.102 -4.769 -1.690 1.312 -1.792 -3.458 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.3Lg) 38.867 0.365 -5.125 -2.193 1.702 -1.828 -3.423 Pass
(-)
Pass
(-)
Pass
(1.21)
39.134 0.375 -5.133 -2.201 1.709 -1.826 -3.424 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.4Lg) 51.823 0.843 -5.477 -2.506 1.945 -1.663 -3.531 Pass
(-)
Pass
(-)
Pass
(1.17)
51.956 0.848 -5.480 -2.508 1.947 -1.660 -3.533 Pass
(-)
Pass
(-)
Pass
(1.17)
(HP) 58.367 1.082 -5.645 -2.585 2.007 -1.503 -3.638 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.5Lg) 64.778 1.082 -5.647 -2.610 2.026 -1.528 -3.621 Pass
(-)
Pass
(-)
Pass
(1.14)
(HP) 71.189 1.082 -5.645 -2.585 2.007 -1.503 -3.638 Pass
(-)
Pass
(-)
Pass
(1.14)
77.600 0.848 -5.480 -2.508 1.947 -1.660 -3.533 Pass
(-)
Pass
(-)
Pass
(1.17)
(0.6Lg) 77.734 0.843 -5.477 -2.506 1.945 -1.663 -3.531 Pass
(-)
Pass
(-)
Pass
(1.17)
90.422 0.375 -5.133 -2.201 1.709 -1.826 -3.424 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.7Lg) 90.690 0.365 -5.125 -2.193 1.702 -1.828 -3.423 Pass
(-)
Pass
(-)
Pass
(1.21)
103.244 -0.102 -4.769 -1.690 1.312 -1.792 -3.458 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.8Lg) 103.645 -0.117 -4.758 -1.671 1.297 -1.788 -3.461 Pass
(-)
Pass
(-)
Pass
(1.20)
116.066 -0.579 -4.398 -0.974 0.756 -1.553 -3.641 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.9Lg) 116.601 -0.599 -4.382 -0.940 0.729 -1.539 -3.652 Pass
(-)
Pass
(-)
Pass
(1.13)
124.514 -0.893 -4.151 -0.391 0.303 -1.284 -3.848 Pass
(-)
Pass
(-)
Pass
(1.08)
(H) 125.723 -0.938 -4.116 -0.300 0.233 -1.238 -3.883 Pass
(-)
Pass
(-)
Pass
(1.07)
(PSXFR) 126.557 -0.969 -4.092 -0.236 0.183 -1.205 -3.908 Pass
(-)
Pass
(-)
Pass
(1.06)
128.889 -0.235 -0.896 -0.054 0.042 -0.289 -0.855 Pass
(-)
Pass
(-)
Pass
(4.84)
(1.0Lg) 129.557 0.000 0.000 0.000 0.000 0.000 0.000 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Deck and Diaphragm Placement (Bridge Site 1) [5.9.4.2.2]
For stresses at service limit state after losses for components with bonded prestressing tendons other than piles
Allowable tensile stress = 0.0948f'c = 0.291 KSI
Allowable compressive stress = -0.45f'c = -4.230 KSI
f'c required to satisfy this stress check = 8.432 KSI
(f) (f) (f)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.206 -0.786 0.000 0.000 -0.206 -0.786 Pass
(-)
Pass
(5.38)
(PSXFR) 2.332 -0.851 -3.594 -0.342 0.265 -1.193 -3.329 Pass
(-)
Pass
(1.27)
3.166 -0.825 -3.617 -0.461 0.358 -1.285 -3.260 Pass
(-)
Pass
(1.30)
(H) 4.375 -0.786 -3.651 -0.630 0.489 -1.416 -3.162 Pass
(-)
Pass
(1.34)
12.288 -0.530 -3.875 -1.656 1.285 -2.186 -2.590 Pass
(-)
Pass
(1.63)
(0.1Ls) 12.822 -0.513 -3.890 -1.719 1.335 -2.232 -2.555 Pass
(-)
Pass
(1.66)
25.244 -0.104 -4.247 -3.017 2.342 -3.121 -1.905 Pass
(-)
Pass
(1.36)
(0.2Ls) 25.644 -0.091 -4.259 -3.053 2.370 -3.144 -1.889 Pass
(-)
Pass
(1.35)
38.199 0.328 -4.613 -3.984 3.093 -3.656 -1.520 Pass
(-)
Pass
(1.16)
(0.3Ls) 38.466 0.337 -4.621 -4.000 3.105 -3.662 -1.516 Pass
(-)
Pass
(1.15)
51.155 0.763 -4.956 -4.557 3.538 -3.794 -1.418 Pass
(-)
Pass
(1.11)
(0.4Ls) 51.288 0.767 -4.959 -4.561 3.541 -3.794 -1.418 Pass
(-)
Pass
(1.11)
(HP) 57.700 0.980 -5.113 -4.697 3.647 -3.717 -1.467 Pass
(-)
Pass
(1.14)
(0.5Ls) 64.111 0.981 -5.118 -4.737 3.677 -3.756 -1.441 Pass
(-)
Pass
(1.13)
(HP) 70.522 0.980 -5.113 -4.681 3.634 -3.701 -1.479 Pass
(-)
Pass
(1.14)
(0.6Ls) 76.932 0.767 -4.958 -4.529 3.516 -3.762 -1.443 Pass
(-)
Pass
(1.12)
77.066 0.763 -4.955 -4.525 3.513 -3.762 -1.442 Pass
(-)
Pass
(1.12)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Service I for Superimposed Dead Loads (Bridge Site 2) [5.9.4.2.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent loads
Allowable compressive stress = -0.45f'c = -4.230 KSI
f'c required to satisfy this stress check = 8.432 KSI
(0.7Ls) 89.755 0.337 -4.620 -3.942 3.060 -3.605 -1.559 Pass
(-)
Pass
(1.17)
90.022 0.328 -4.612 -3.926 3.048 -3.598 -1.564 Pass
(-)
Pass
(1.18)
(0.8Ls) 102.577 -0.091 -4.257 -2.984 2.317 -3.075 -1.941 Pass
(-)
Pass
(1.38)
102.978 -0.104 -4.246 -2.948 2.289 -3.053 -1.957 Pass
(-)
Pass
(1.39)
(0.9Ls) 115.399 -0.512 -3.890 -1.666 1.293 -2.178 -2.596 Pass
(-)
Pass
(1.63)
115.933 -0.530 -3.874 -1.603 1.244 -2.133 -2.630 Pass
(-)
Pass
(1.61)
(H) 123.846 -0.786 -3.651 -0.606 0.471 -1.392 -3.180 Pass
(-)
Pass
(1.33)
125.056 -0.825 -3.617 -0.443 0.344 -1.267 -3.274 Pass
(-)
Pass
(1.29)
(PSXFR) 125.889 -0.851 -3.594 -0.328 0.255 -1.179 -3.339 Pass
(-)
Pass
(1.27)
(1.0Ls) 128.221 -0.206 -0.786 0.000 0.000 -0.206 -0.786 Pass
(-)
Pass
(5.38)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.206 -0.786 0.000 0.000 -0.206 -0.786 Pass
(5.38)
(PSXFR) 2.332 -0.851 -3.594 -0.342 0.265 -1.193 -3.329 Pass
(1.27)
3.166 -0.825 -3.617 -0.461 0.358 -1.285 -3.260 Pass
(1.30)
(H) 4.375 -0.786 -3.651 -0.630 0.489 -1.416 -3.162 Pass
(1.34)
12.288 -0.530 -3.875 -1.656 1.285 -2.186 -2.590 Pass
(1.63)
(0.1Ls) 12.822 -0.513 -3.890 -1.719 1.335 -2.232 -2.555 Pass
(1.66)
25.244 -0.104 -4.247 -3.017 2.342 -3.121 -1.905 Pass
(1.36)
(0.2Ls) 25.644 -0.091 -4.259 -3.053 2.370 -3.144 -1.889 Pass
(1.35)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Service I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent and transient 
loads
Allowable compressive stress = -0.6f'c = -5.640 KSI
f'c required to satisfy this stress check = 8.990 KSI
38.199 0.328 -4.613 -3.984 3.093 -3.656 -1.520 Pass
(1.16)
(0.3Ls) 38.466 0.337 -4.621 -4.000 3.105 -3.662 -1.516 Pass
(1.15)
51.155 0.763 -4.956 -4.557 3.538 -3.794 -1.418 Pass
(1.11)
(0.4Ls) 51.288 0.767 -4.959 -4.561 3.541 -3.794 -1.418 Pass
(1.11)
(HP) 57.700 0.980 -5.113 -4.697 3.647 -3.717 -1.467 Pass
(1.14)
(0.5Ls) 64.111 0.981 -5.118 -4.737 3.677 -3.756 -1.441 Pass
(1.13)
(HP) 70.522 0.980 -5.113 -4.681 3.634 -3.701 -1.479 Pass
(1.14)
(0.6Ls) 76.932 0.767 -4.958 -4.529 3.516 -3.762 -1.443 Pass
(1.12)
77.066 0.763 -4.955 -4.525 3.513 -3.762 -1.442 Pass
(1.12)
(0.7Ls) 89.755 0.337 -4.620 -3.942 3.060 -3.605 -1.559 Pass
(1.17)
90.022 0.328 -4.612 -3.926 3.048 -3.598 -1.564 Pass
(1.18)
(0.8Ls) 102.577 -0.091 -4.257 -2.984 2.317 -3.075 -1.941 Pass
(1.38)
102.978 -0.104 -4.246 -2.948 2.289 -3.053 -1.957 Pass
(1.39)
(0.9Ls) 115.399 -0.512 -3.890 -1.666 1.293 -2.178 -2.596 Pass
(1.63)
115.933 -0.530 -3.874 -1.603 1.244 -2.133 -2.630 Pass
(1.61)
(H) 123.846 -0.786 -3.651 -0.606 0.471 -1.392 -3.180 Pass
(1.33)
125.056 -0.825 -3.617 -0.443 0.344 -1.267 -3.274 Pass
(1.29)
(PSXFR) 125.889 -0.851 -3.594 -0.328 0.255 -1.179 -3.339 Pass
(1.27)
(1.0Ls) 128.221 -0.206 -0.786 0.000 0.000 -0.206 -0.786 Pass
(5.38)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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(0.0Ls) 0.000 -0.199 -0.758 -0.203 0.066 -0.402 -0.691 Pass
(8.16)
(PSXFR) 2.332 -0.824 -3.477 -0.639 0.348 -1.462 -3.129 Pass
(1.80)
3.166 -0.799 -3.504 -0.791 0.446 -1.589 -3.058 Pass
(1.84)
(H) 4.375 -0.762 -3.543 -1.008 0.586 -1.770 -2.956 Pass
(1.91)
12.288 -0.520 -3.803 -2.323 1.432 -2.843 -2.371 Pass
(1.98)
(0.1Ls) 12.822 -0.503 -3.821 -2.406 1.485 -2.909 -2.336 Pass
(1.94)
25.244 -0.104 -4.243 -4.085 2.554 -4.190 -1.689 Pass
(1.35)
(0.2Ls) 25.644 -0.091 -4.257 -4.132 2.583 -4.223 -1.674 Pass
(1.34)
38.199 0.333 -4.681 -5.354 3.350 -5.021 -1.332 Pass
(1.12)
(0.3Ls) 38.466 0.342 -4.690 -5.375 3.363 -5.032 -1.328 Pass
(1.12)
51.155 0.784 -5.092 -6.130 3.820 -5.346 -1.272 Pass
(1.06)
(0.4Ls) 51.288 0.789 -5.096 -6.135 3.823 -5.346 -1.273 Pass
(1.05)
(HP) 57.700 1.012 -5.280 -6.330 3.934 -5.318 -1.345 Pass
(1.06)
(0.5Ls) 64.111 1.013 -5.287 -6.398 3.966 -5.385 -1.321 Pass
(1.05)
(HP) 70.522 1.012 -5.280 -6.354 3.919 -5.343 -1.361 Pass
(1.06)
(0.6Ls) 76.932 0.789 -5.096 -6.183 3.793 -5.394 -1.304 Pass
(1.05)
77.066 0.784 -5.092 -6.178 3.789 -5.394 -1.303 Pass
(1.05)
(0.7Ls) 89.755 0.342 -4.690 -5.457 3.308 -5.114 -1.382 Pass
(1.10)
90.022 0.333 -4.681 -5.436 3.294 -5.103 -1.386 Pass
(1.11)
(0.8Ls) 102.577 -0.091 -4.256 -4.221 2.517 -4.312 -1.738 Pass
(1.31)
102.978 -0.104 -4.242 -4.174 2.488 -4.279 -1.754 Pass
(1.32)
(0.9Ls) 115.399 -0.503 -3.820 -2.462 1.430 -2.965 -2.390 Pass
(1.90)
115.933 -0.520 -3.802 -2.377 1.379 -2.897 -2.423 Pass
(1.95)
(H) 123.846 -0.762 -3.542 -1.014 0.557 -1.776 -2.986 Pass
(1.89)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Tensile Stresses for Service III for Final with Live Load (Bridge Site 3) 
[5.9.4.2.2]
For stresses at service limit state after losses which involve traffic loading in members with bonded prestressing tendons other 
than piles
Allowable tensile stress in the precompressed tensile zone = 0.1900f'c = 0.583 KSI
f'c required to satisfy this stress check = 7.291 KSI
125.056 -0.799 -3.504 -0.788 0.422 -1.587 -3.082 Pass
(1.83)
(PSXFR) 125.889 -0.824 -3.477 -0.629 0.327 -1.453 -3.150 Pass
(1.79)
(1.0Ls) 128.221 -0.199 -0.758 -0.174 0.057 -0.373 -0.701 Pass
(8.04)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.758 0.066 -0.691 Pass
(-)
(PSXFR) 2.332 -3.477 0.480 -2.997 Pass
(-)
3.166 -3.504 0.624 -2.879 Pass
(-)
(H) 4.375 -3.543 0.830 -2.712 Pass
(-)
12.288 -3.803 2.073 -1.730 Pass
(-)
(0.1Ls) 12.822 -3.821 2.150 -1.670 Pass
(-)
25.244 -4.243 3.721 -0.522 Pass
(-)
(0.2Ls) 25.644 -4.257 3.764 -0.493 Pass
(-)
38.199 -4.681 4.887 0.205 Pass
(2.84)
(0.3Ls) 38.466 -4.690 4.906 0.215 Pass
(2.70)
51.155 -5.092 5.583 0.490 Pass
(1.19)
(0.4Ls) 51.288 -5.096 5.587 0.491 Pass
(1.19)
(HP) 57.700 -5.280 5.753 0.474 Pass
(1.23)
(0.5Ls) 64.111 -5.287 5.800 0.513 Pass
(1.14)
(HP) 70.522 -5.280 5.749 0.469 Pass
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
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Stress Check for Compressive Stresses for Fatigue I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to the Fatigue I load 
combination and one-half the sum of effective prestress and permanent loads
Allowable compressive stress = -0.4f'c = -3.760 KSI
f'c required to satisfy this stress check = 7.684 KSI
(1.24)
(0.6Ls) 76.932 -5.096 5.579 0.482 Pass
(1.21)
77.066 -5.092 5.574 0.481 Pass
(1.21)
(0.7Ls) 89.755 -4.690 4.889 0.200 Pass
(2.92)
90.022 -4.681 4.870 0.189 Pass
(3.08)
(0.8Ls) 102.577 -4.256 3.743 -0.513 Pass
(-)
102.978 -4.242 3.699 -0.543 Pass
(-)
(0.9Ls) 115.399 -3.820 2.130 -1.690 Pass
(-)
115.933 -3.802 2.052 -1.749 Pass
(-)
(H) 123.846 -3.542 0.815 -2.727 Pass
(-)
125.056 -3.504 0.611 -2.893 Pass
(-)
(PSXFR) 125.889 -3.477 0.468 -3.010 Pass
(-)
(1.0Ls) 128.221 -0.758 0.057 -0.701 Pass
(-)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
(0.0Ls) 0.000 -0.199 -0.758 -0.203 0.066 -0.302 -0.313 Pass
(10+)
(PSXFR) 2.332 -0.824 -3.477 -0.442 0.207 -0.853 -1.532 Pass
(2.46)
3.166 -0.799 -3.504 -0.525 0.256 -0.924 -1.496 Pass
(2.51)
(H) 4.375 -0.762 -3.543 -0.643 0.326 -1.025 -1.445 Pass
(2.60)
12.288 -0.520 -3.803 -1.362 0.749 -1.622 -1.153 Pass
(2.32)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Moment Capacity
(0.1Ls) 12.822 -0.503 -3.821 -1.407 0.775 -1.659 -1.135 Pass
(2.27)
25.244 -0.104 -4.243 -2.319 1.309 -2.371 -0.812 Pass
(1.59)
(0.2Ls) 25.644 -0.091 -4.257 -2.344 1.324 -2.390 -0.804 Pass
(1.57)
38.199 0.333 -4.681 -3.010 1.707 -2.844 -0.634 Pass
(1.32)
(0.3Ls) 38.466 0.342 -4.690 -3.022 1.713 -2.851 -0.632 Pass
(1.32)
51.155 0.784 -5.092 -3.427 1.942 -3.035 -0.605 Pass
(1.24)
(0.4Ls) 51.288 0.789 -5.096 -3.430 1.943 -3.035 -0.605 Pass
(1.24)
(HP) 57.700 1.012 -5.280 -3.526 1.998 -3.021 -0.641 Pass
(1.24)
(0.5Ls) 64.111 1.013 -5.287 -3.550 2.014 -3.044 -0.630 Pass
(1.24)
(HP) 70.522 1.012 -5.280 -3.546 1.990 -3.040 -0.650 Pass
(1.24)
(0.6Ls) 76.932 0.789 -5.096 -3.468 1.927 -3.073 -0.621 Pass
(1.22)
77.066 0.784 -5.092 -3.465 1.925 -3.073 -0.621 Pass
(1.22)
(0.7Ls) 89.755 0.342 -4.690 -3.089 1.684 -2.918 -0.661 Pass
(1.29)
90.022 0.333 -4.681 -3.078 1.677 -2.911 -0.663 Pass
(1.29)
(0.8Ls) 102.577 -0.091 -4.256 -2.417 1.288 -2.463 -0.839 Pass
(1.53)
102.978 -0.104 -4.242 -2.392 1.273 -2.444 -0.847 Pass
(1.54)
(0.9Ls) 115.399 -0.503 -3.820 -1.453 0.744 -1.705 -1.166 Pass
(2.21)
115.933 -0.520 -3.802 -1.406 0.718 -1.666 -1.183 Pass
(2.26)
(H) 123.846 -0.762 -3.542 -0.646 0.307 -1.027 -1.464 Pass
(2.57)
125.056 -0.799 -3.504 -0.519 0.240 -0.919 -1.512 Pass
(2.49)
(PSXFR) 125.889 -0.824 -3.477 -0.430 0.192 -0.842 -1.546 Pass
(2.43)
(1.0Ls) 128.221 -0.199 -0.758 -0.174 0.057 -0.273 -0.322 Pass
(10+)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
 Positive Moment Capacity for Strength I Limit State for 
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Final with Live Load Stage (Bridge Site 3) [5.7]
(0.0Ls) 0.000 0.00 1469.98 0.00 Pass
(f)
Pass
(f)
0.336 94.45 2183.09 125.62 Pass
(10+)
Pass
(10+)
(FoS) 0.542 152.23 2606.46 202.47 Pass
(10+)
Pass
(10+)
(PSXFR) 2.332 645.88 5903.65 859.02 Pass
(6.87)
Pass
(9.14)
2.336 646.77 5904.75 860.21 Pass
(6.86)
Pass
(9.13)
2.875 792.61 6086.22 1054.17 Pass
(5.77)
Pass
(7.68)
3.166 870.62 6183.45 1157.92 Pass
(5.34)
Pass
(7.10)
3.836 1048.98 6406.08 1395.14 Pass
(4.59)
Pass
(6.11)
(CS) 4.172 1137.66 6516.89 1513.09 Pass
(4.31)
Pass
(5.73)
(H) 4.375 1191.12 6583.69 1584.18 Pass
(4.16)
Pass
(5.53)
5.750 1547.36 7029.92 2057.99 Pass
(3.42)
Pass
(4.54)
5.836 1569.23 7057.51 2087.08 Pass
(3.38)
Pass
(4.50)
(1.5H) 6.292 1685.32 7203.97 2241.48 Pass
(3.21)
Pass
(4.27)
12.288 3122.96 8597.47 4153.53 Pass
(2.07)
Pass
(2.75)
(0.1Ls) 12.822 3243.05 8611.91 4313.26 Pass
(2.00)
Pass
(2.66)
12.836 3246.06 8612.27 4317.26 Pass
(1.99)
Pass
(2.65)
25.244 5668.79 8959.75 6755.16 Pass
(1.33)
Pass
(1.58)
(0.2Ls) 25.644 5735.31 8971.22 6760.95 Pass
(1.33)
Pass
(1.56)
38.199 7450.02 9335.90 6984.14 Pass
(1.34)
Pass
(1.25)
(0.3Ls) 38.466 7478.69 9343.68 6989.65 Pass
(1.34)
Pass
(1.25)
51.155 8501.97 9709.96 7278.08 Pass
(1.33)
Pass
(1.14)
(0.4Ls) 51.288 8509.02 9713.76 7281.32 Pass
(1.33)
Pass
(1.14)
(HP) 57.700 8752.91 9894.98 7440.07 Pass
(1.33)
Pass
(1.13)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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57.705 8753.02 9894.95 7440.05 Pass
(1.33)
Pass
(1.13)
(0.5Ls) 64.111 8810.54 9850.65 7422.63 Pass
(1.33)
Pass
(1.12)
70.517 8734.19 9803.43 7411.34 Pass
(1.32)
Pass
(1.12)
(HP) 70.522 8734.06 9803.39 7411.33 Pass
(1.32)
Pass
(1.12)
(0.6Ls) 76.932 8472.36 9530.45 7225.14 Pass
(1.32)
Pass
(1.12)
77.066 8464.93 9524.72 7221.31 Pass
(1.32)
Pass
(1.13)
(0.7Ls) 89.755 7413.55 8980.04 6877.43 Pass
(1.31)
Pass
(1.21)
90.022 7384.38 8968.61 6870.66 Pass
(1.31)
Pass
(1.21)
(0.8Ls) 102.577 5658.89 8443.57 6581.91 Pass
(1.28)
Pass
(1.49)
102.978 5592.33 8427.35 6573.72 Pass
(1.28)
Pass
(1.51)
115.386 3186.57 7953.00 4238.13 Pass
(1.88)
Pass
(2.50)
(0.9Ls) 115.399 3183.70 7952.53 4234.33 Pass
(1.88)
Pass
(2.50)
115.933 3065.02 7933.50 4076.47 Pass
(1.95)
Pass
(2.59)
(1.5H) 121.929 1649.90 6660.95 2194.37 Pass
(3.04)
Pass
(4.04)
122.386 1535.83 6528.46 2042.65 Pass
(3.20)
Pass
(4.25)
122.471 1514.48 6503.65 2014.26 Pass
(3.23)
Pass
(4.29)
(H) 123.846 1165.10 6098.00 1549.58 Pass
(3.94)
Pass
(5.23)
(CS) 124.045 1113.88 6038.71 1481.47 Pass
(4.08)
Pass
(5.42)
124.386 1025.70 5936.74 1364.18 Pass
(4.35)
Pass
(5.79)
125.056 851.02 5734.77 1131.85 Pass
(5.07)
Pass
(6.74)
125.346 774.78 5646.57 1030.46 Pass
(5.48)
Pass
(7.29)
(PSXFR) 125.889 631.07 5480.57 839.32 Pass
(6.53)
Pass
(8.68)
(FoS) 127.679 148.65 2511.94 197.70 Pass
(10+)
Pass
(10+)
127.886 92.09 2122.96 122.48 Pass
(10+)
Pass
(10+)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Shear
(1.0Ls) 128.221 0.00 1450.19 0.00 Pass
(f)
Pass
(f)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
Ultimate Shears for Strength I Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 270.81 411.53 Pass
(1.52)
(H) 4.375 Yes Yes 270.05 410.79 Pass
(1.52)
5.836 Yes Yes 264.61 332.15 Pass
(1.26)
(1.5H) 6.292 Yes Yes 262.91 330.95 Pass
(1.26)
12.288 Yes Yes 240.75 311.53 Pass
(1.29)
(0.1Ls) 12.822 Yes Yes 238.79 310.03 Pass
(1.30)
12.836 Yes Yes 238.74 262.76 Pass
(1.10)
25.244 Yes Yes 193.73 236.59 Pass
(1.22)
(0.2Ls) 25.644 Yes Yes 192.30 236.14 Pass
(1.23)
38.199 Yes Yes 147.83 219.86 Pass
(1.49)
(0.3Ls) 38.466 Yes Yes 146.90 218.33 Pass
(1.49)
51.155 Yes Yes 103.03 187.60 Pass
(1.82)
(0.4Ls) 51.288 Yes Yes 102.57 187.55 Pass
(1.83)
(HP) 57.700 Yes Yes 80.82 189.94 Pass
(2.35)
(0.5Ls) 64.111 Yes Yes 62.34 167.93 Pass
(2.69)
(HP) 70.522 Yes Yes 83.71 190.41 Pass
(2.27)
(0.6Ls) 76.932 Yes Yes 105.22 189.11 Pass
(1.80)
77.066 Yes Yes 105.67 189.18 Pass
(1.79)
(0.7Ls) 89.755 Yes Yes 148.57 225.17 Pass
(1.52)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
90.022 Yes Yes 149.48 226.96 Pass
(1.52)
(0.8Ls) 102.577 Yes Yes 192.23 238.09 Pass
(1.24)
102.978 Yes Yes 193.60 238.59 Pass
(1.23)
115.386 Yes Yes 235.97 264.95 Pass
(1.12)
(0.9Ls) 115.399 Yes Yes 236.01 312.48 Pass
(1.32)
115.933 Yes Yes 237.84 314.03 Pass
(1.32)
(1.5H) 121.929 Yes Yes 258.30 336.06 Pass
(1.30)
122.386 Yes Yes 259.86 337.23 Pass
(1.30)
(H) 123.846 Yes Yes 264.84 416.20 Pass
(1.57)
(CS) 124.045 Yes Yes 265.52 416.95 Pass
(1.57)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
Ultimate Shears for Strength II Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 217.58 419.61 Pass
(1.93)
(H) 4.375 Yes Yes 216.93 419.01 Pass
(1.93)
5.836 Yes Yes 212.27 340.87 Pass
(1.61)
(1.5H) 6.292 Yes Yes 210.82 339.94 Pass
(1.61)
12.288 Yes Yes 191.87 323.95 Pass
(1.69)
(0.1Ls) 12.822 Yes Yes 190.19 322.60 Pass
(1.70)
12.836 Yes Yes 190.15 274.80 Pass
(1.45)
25.244 Yes Yes 151.60 251.64 Pass
(1.66)
(0.2Ls) 25.644 Yes Yes 150.37 251.22 Pass
(1.67)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
Horizontal Interface Shears/Length for Strength I Limit State [5.8.4]
38.199 Yes Yes 112.23 243.17 Pass
(2.17)
(0.3Ls) 38.466 Yes Yes 111.43 243.14 Pass
(2.18)
51.155 No Yes 73.73 245.57 Pass
(3.33)
(0.4Ls) 51.288 No Yes 73.34 245.63 Pass
(3.35)
(HP) 57.700 No Yes 54.62 249.59 Pass
(4.57)
(0.5Ls) 64.111 No Yes 39.11 229.90 Pass
(5.88)
(HP) 70.522 No Yes 57.51 249.72 Pass
(4.34)
(0.6Ls) 76.932 No Yes 75.99 246.05 Pass
(3.24)
77.066 No Yes 76.37 246.00 Pass
(3.22)
(0.7Ls) 89.755 Yes Yes 113.11 244.45 Pass
(2.16)
90.022 Yes Yes 113.88 244.51 Pass
(2.15)
(0.8Ls) 102.577 Yes Yes 150.31 253.39 Pass
(1.69)
102.978 Yes Yes 151.47 253.86 Pass
(1.68)
115.386 Yes Yes 187.37 277.17 Pass
(1.48)
(0.9Ls) 115.399 Yes Yes 187.41 325.22 Pass
(1.74)
115.933 Yes Yes 188.95 326.62 Pass
(1.73)
(1.5H) 121.929 Yes Yes 206.22 345.44 Pass
(1.68)
122.386 Yes Yes 207.53 346.32 Pass
(1.67)
(H) 123.846 Yes Yes 211.72 424.76 Pass
(2.01)
(CS) 124.045 Yes Yes 212.29 425.36 Pass
(2.00)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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(CS) 4.172 8.000 24.000 Pass 0.600 0.280 Pass 88.731 117.282 Pass
(1.32)
(H) 4.375 8.000 24.000 Pass 0.600 0.280 Pass 88.415 117.282 Pass
(1.33)
5.836 12.000 24.000 Pass 0.400 0.280 Pass 86.162 106.482 Pass
(1.24)
(1.5H) 6.292 12.000 24.000 Pass 0.400 0.280 Pass 85.464 106.482 Pass
(1.25)
12.288 12.000 24.000 Pass 0.400 0.280 Pass 76.556 106.482 Pass
(1.39)
(0.1Ls) 12.822 12.000 24.000 Pass 0.400 0.280 Pass 75.785 106.482 Pass
(1.41)
12.836 18.000 24.000 Pass 0.267 0.280 Fail 75.766 99.282 Pass
(1.31)
25.244 18.000 24.000 Pass 0.267 N/A N/A 58.836 99.282 Pass
(1.69)
(0.2Ls) 25.644 18.000 24.000 Pass 0.267 N/A N/A 58.319 99.282 Pass
(1.70)
38.199 18.000 24.000 Pass 0.267 N/A N/A 42.965 99.282 Pass
(2.31)
(0.3Ls) 38.466 18.000 24.000 Pass 0.267 N/A N/A 42.655 99.282 Pass
(2.33)
51.155 18.000 24.000 Pass 0.267 N/A N/A 28.708 99.282 Pass
(3.46)
(0.4Ls) 51.288 18.000 24.000 Pass 0.267 N/A N/A 28.569 99.282 Pass
(3.48)
(HP) 57.700 18.000 24.000 Pass 0.267 N/A N/A 22.061 99.282 Pass
(4.50)
(0.5Ls) 64.111 18.000 24.000 Pass 0.267 N/A N/A 17.016 99.282 Pass
(5.83)
(HP) 70.522 18.000 24.000 Pass 0.267 N/A N/A 22.849 99.282 Pass
(4.35)
(0.6Ls) 76.932 18.000 24.000 Pass 0.267 N/A N/A 29.307 99.282 Pass
(3.39)
77.066 18.000 24.000 Pass 0.267 N/A N/A 29.445 99.282 Pass
(3.37)
(0.7Ls) 89.755 18.000 24.000 Pass 0.267 N/A N/A 43.143 99.282 Pass
(2.30)
90.022 18.000 24.000 Pass 0.267 N/A N/A 43.445 99.282 Pass
(2.29)
(0.8Ls) 102.577 18.000 24.000 Pass 0.267 N/A N/A 58.299 99.282 Pass
(1.70)
102.978 18.000 24.000 Pass 0.267 N/A N/A 58.796 99.282 Pass
(1.69)
115.386 18.000 24.000 Pass 0.267 0.273 Fail 74.886 99.282 Pass
(1.33)
(0.9Ls) 115.399 12.000 24.000 Pass 0.400 0.273 Pass 74.904 106.482 Pass
(1.42)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Horizontal Interface Shears/Length for Strength II Limit State [5.8.4]
115.933 12.000 24.000 Pass 0.400 0.280 Pass 75.630 106.482 Pass
(1.41)
(1.5H) 121.929 12.000 24.000 Pass 0.400 0.280 Pass 83.966 106.482 Pass
(1.27)
122.386 12.000 24.000 Pass 0.400 0.280 Pass 84.616 106.482 Pass
(1.26)
(H) 123.846 8.000 24.000 Pass 0.600 0.280 Pass 86.708 117.282 Pass
(1.35)
(CS) 124.045 8.000 24.000 Pass 0.600 0.280 Pass 86.995 117.282 Pass
(1.35)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(CS) 4.172 8.000 24.000 Pass 0.600 0.184 Pass 71.289 117.282 Pass
(1.65)
(H) 4.375 8.000 24.000 Pass 0.600 0.177 Pass 71.022 117.282 Pass
(1.65)
5.836 12.000 24.000 Pass 0.400 N/A N/A 69.121 106.482 Pass
(1.54)
(1.5H) 6.292 12.000 24.000 Pass 0.400 N/A N/A 68.532 106.482 Pass
(1.55)
12.288 12.000 24.000 Pass 0.400 N/A N/A 61.012 106.482 Pass
(1.75)
(0.1Ls) 12.822 12.000 24.000 Pass 0.400 N/A N/A 60.361 106.482 Pass
(1.76)
12.836 18.000 24.000 Pass 0.267 N/A N/A 60.344 99.282 Pass
(1.65)
25.244 18.000 24.000 Pass 0.267 N/A N/A 46.042 99.282 Pass
(2.16)
(0.2Ls) 25.644 18.000 24.000 Pass 0.267 N/A N/A 45.605 99.282 Pass
(2.18)
38.199 18.000 24.000 Pass 0.267 N/A N/A 32.619 99.282 Pass
(3.04)
(0.3Ls) 38.466 18.000 24.000 Pass 0.267 N/A N/A 32.357 99.282 Pass
(3.07)
51.155 18.000 24.000 Pass 0.267 N/A N/A 20.545 99.282 Pass
(4.83)
(0.4Ls) 51.288 18.000 24.000 Pass 0.267 N/A N/A 20.427 99.282 Pass
(4.86)
(HP) 57.700 18.000 24.000 Pass 0.267 N/A N/A 14.910 99.282 Pass
(6.66)
(0.5Ls) 64.111 18.000 24.000 Pass 0.267 N/A N/A 10.677 99.282 Pass
(9.30)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Longitudinal Reinforcement for Shear Check - Strength I [5.8.3.5]
(HP) 70.522 18.000 24.000 Pass 0.267 N/A N/A 15.698 99.282 Pass
(6.32)
(0.6Ls) 76.932 18.000 24.000 Pass 0.267 N/A N/A 21.165 99.282 Pass
(4.69)
77.066 18.000 24.000 Pass 0.267 N/A N/A 21.282 99.282 Pass
(4.67)
(0.7Ls) 89.755 18.000 24.000 Pass 0.267 N/A N/A 32.844 99.282 Pass
(3.02)
90.022 18.000 24.000 Pass 0.267 N/A N/A 33.099 99.282 Pass
(3.00)
(0.8Ls) 102.577 18.000 24.000 Pass 0.267 N/A N/A 45.585 99.282 Pass
(2.18)
102.978 18.000 24.000 Pass 0.267 N/A N/A 46.002 99.282 Pass
(2.16)
115.386 18.000 24.000 Pass 0.267 N/A N/A 59.464 99.282 Pass
(1.67)
(0.9Ls) 115.399 12.000 24.000 Pass 0.400 N/A N/A 59.479 106.482 Pass
(1.79)
115.933 12.000 24.000 Pass 0.400 N/A N/A 60.085 106.482 Pass
(1.77)
(1.5H) 121.929 12.000 24.000 Pass 0.400 N/A N/A 67.034 106.482 Pass
(1.59)
122.386 12.000 24.000 Pass 0.400 N/A N/A 67.575 106.482 Pass
(1.58)
(H) 123.846 8.000 24.000 Pass 0.600 N/A N/A 69.316 117.282 Pass
(1.69)
(CS) 124.045 8.000 24.000 Pass 0.600 N/A N/A 69.554 117.282 Pass
(1.69)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(FoS) 0.542 547.50 297.42 5.8.3.5-2 Pass
(1.84)
(PSXFR) 2.332 1298.53 297.42 5.8.3.5-2 Pass
(4.37)
2.336 1298.77 297.42 5.8.3.5-2 Pass
(4.37)
3.166 1436.74 297.42 5.8.3.5-2 Pass
(4.83)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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3.836 1489.28 297.42 5.8.3.5-2 Pass
(5.01)
(CS) 4.172 1515.43 297.42 5.8.3.5-2 Pass
(5.10)
(H) 4.375 1531.22 623.86 5.8.3.5-1 Pass
(2.45)
5.836 1643.31 793.39 5.8.3.5-1 Pass
(2.07)
(1.5H) 6.292 1677.93 821.40 5.8.3.5-1 Pass
(2.04)
12.288 2219.73 1203.89 5.8.3.5-1 Pass
(1.84)
(0.1Ls) 12.822 2221.65 1233.12 5.8.3.5-1 Pass
(1.80)
12.836 2221.70 1282.84 5.8.3.5-1 Pass
(1.73)
25.244 2580.14 1929.03 5.8.3.5-1 Pass
(1.34)
(0.2Ls) 25.644 2581.17 1944.04 5.8.3.5-1 Pass
(1.33)
38.199 2822.33 2351.92 5.8.3.5-1 Pass
(1.20)
(0.3Ls) 38.466 2822.72 2356.62 5.8.3.5-1 Pass
(1.20)
51.155 2834.87 2481.72 5.8.3.5-1 Pass
(1.14)
(0.4Ls) 51.288 2834.94 2481.96 5.8.3.5-1 Pass
(1.14)
(HP) 57.700 2837.08 2470.36 5.8.3.5-1 Pass
(1.15)
(0.5Ls) 64.111 2830.69 2503.54 5.8.3.5-1 Pass
(1.13)
(HP) 70.522 2823.39 2467.54 5.8.3.5-1 Pass
(1.14)
(0.6Ls) 76.932 2806.11 2475.47 5.8.3.5-1 Pass
(1.13)
77.066 2805.70 2475.10 5.8.3.5-1 Pass
(1.13)
(0.7Ls) 89.755 2758.27 2337.11 5.8.3.5-1 Pass
(1.18)
90.022 2757.06 2332.13 5.8.3.5-1 Pass
(1.18)
(0.8Ls) 102.577 2484.21 1914.97 5.8.3.5-1 Pass
(1.30)
102.978 2482.01 1899.66 5.8.3.5-1 Pass
(1.31)
115.386 2106.35 1256.32 5.8.3.5-1 Pass
(1.68)
(0.9Ls) 115.399 2106.28 1206.32 5.8.3.5-1 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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Longitudinal Reinforcement for Shear Check - Strength II [5.8.3.5]
(1.75)
115.933 2103.25 1177.18 5.8.3.5-1 Pass
(1.79)
(1.5H) 121.929 1595.76 801.87 5.8.3.5-1 Pass
(1.99)
122.386 1562.64 774.17 5.8.3.5-1 Pass
(2.02)
(H) 123.846 1454.81 605.20 5.8.3.5-1 Pass
(2.40)
(CS) 124.045 1439.93 286.16 5.8.3.5-2 Pass
(5.03)
124.386 1414.33 286.16 5.8.3.5-2 Pass
(4.94)
125.056 1363.74 286.16 5.8.3.5-2 Pass
(4.77)
(PSXFR) 125.889 1231.89 286.16 5.8.3.5-2 Pass
(4.30)
(FoS) 127.679 529.29 286.16 5.8.3.5-2 Pass
(1.85)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
(FoS) 0.542 547.50 191.97 5.8.3.5-2 Pass
(2.85)
(PSXFR) 2.332 1298.53 191.97 5.8.3.5-2 Pass
(6.76)
2.336 1298.77 191.97 5.8.3.5-2 Pass
(6.77)
3.166 1436.74 191.97 5.8.3.5-2 Pass
(7.48)
3.836 1489.28 191.97 5.8.3.5-2 Pass
(7.76)
(CS) 4.172 1515.43 191.97 5.8.3.5-2 Pass
(7.89)
(H) 4.375 1531.22 456.58 5.8.3.5-1 Pass
(3.35)
5.836 1643.31 601.79 5.8.3.5-1 Pass
(2.73)
(1.5H) 6.292 1677.93 624.36 5.8.3.5-1 Pass
(2.69)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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12.288 2219.73 933.35 5.8.3.5-1 Pass
(2.38)
(0.1Ls) 12.822 2221.65 956.91 5.8.3.5-1 Pass
(2.32)
12.836 2221.70 1007.58 5.8.3.5-1 Pass
(2.20)
25.244 2580.14 1528.48 5.8.3.5-1 Pass
(1.69)
(0.2Ls) 25.644 2581.17 1540.53 5.8.3.5-1 Pass
(1.68)
38.199 2822.33 1868.53 5.8.3.5-1 Pass
(1.51)
(0.3Ls) 38.466 2822.72 1872.41 5.8.3.5-1 Pass
(1.51)
51.155 2834.87 1986.91 5.8.3.5-1 Pass
(1.43)
(0.4Ls) 51.288 2834.94 1987.41 5.8.3.5-1 Pass
(1.43)
(HP) 57.700 2837.08 1989.45 5.8.3.5-1 Pass
(1.43)
(0.5Ls) 64.111 2830.69 2025.93 5.8.3.5-1 Pass
(1.40)
(HP) 70.522 2823.39 1986.93 5.8.3.5-1 Pass
(1.42)
(0.6Ls) 76.932 2806.11 1978.97 5.8.3.5-1 Pass
(1.42)
77.066 2805.70 1978.34 5.8.3.5-1 Pass
(1.42)
(0.7Ls) 89.755 2758.27 1853.04 5.8.3.5-1 Pass
(1.49)
90.022 2757.06 1848.87 5.8.3.5-1 Pass
(1.49)
(0.8Ls) 102.577 2484.21 1512.56 5.8.3.5-1 Pass
(1.64)
102.978 2482.01 1500.24 5.8.3.5-1 Pass
(1.65)
115.386 2106.35 981.60 5.8.3.5-1 Pass
(2.15)
(0.9Ls) 115.399 2106.28 930.63 5.8.3.5-1 Pass
(2.26)
115.933 2103.25 907.17 5.8.3.5-1 Pass
(2.32)
(1.5H) 121.929 1595.76 604.47 5.8.3.5-1 Pass
(2.64)
122.386 1562.64 582.20 5.8.3.5-1 Pass
(2.68)
(H) 123.846 1454.81 444.22 5.8.3.5-1 Pass
(3.27)
(CS) 124.045 1439.93 187.02 5.8.3.5-2 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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(7.70)
124.386 1414.33 187.02 5.8.3.5-2 Pass
(7.56)
125.056 1363.74 187.02 5.8.3.5-2 Pass
(7.29)
(PSXFR) 125.889 1231.89 187.02 5.8.3.5-2 Pass
(6.59)
(FoS) 127.679 529.29 187.02 5.8.3.5-2 Pass
(2.83)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Stirrup Detailing Check [5.8.2.5, 5.8.2.7, 5.10.3.1.2]
(0.0Ls) 0.000 #4 3.000 24.000 2.495 1.600 0.136 Pass
0.336 #4 4.000 24.000 2.495 1.200 0.136 Pass
(FoS) 0.542 #4 4.000 24.000 2.495 1.200 0.136 Pass
(PSXFR) 2.332 #4 4.000 24.000 2.495 1.200 0.136 Pass
2.336 #4 6.000 24.000 2.495 0.800 0.136 Pass
3.166 #4 6.000 24.000 2.495 0.800 0.136 Pass
3.836 #4 8.000 24.000 2.495 0.600 0.136 Pass
(CS) 4.172 #4 8.000 24.000 2.495 0.600 0.136 Pass
(H) 4.375 #4 8.000 24.000 2.495 0.600 0.136 Pass
5.836 #4 12.000 24.000 2.495 0.400 0.136 Pass
(1.5H) 6.292 #4 12.000 24.000 2.495 0.400 0.136 Pass
12.288 #4 12.000 24.000 2.495 0.400 0.136 Pass
(0.1Ls) 12.822 #4 12.000 24.000 2.495 0.400 0.136 Pass
12.836 #4 18.000 24.000 2.495 0.267 0.136 Pass
25.244 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.2Ls) 25.644 #4 18.000 24.000 2.495 0.267 0.136 Pass
38.199 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.3Ls) 38.466 #4 18.000 24.000 2.495 0.267 0.136 Pass
51.155 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.4Ls) 51.288 #4 18.000 24.000 2.495 0.267 0.136 Pass
(HP) 57.700 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.5Ls) 64.111 #4 18.000 24.000 2.495 0.267 0.136 Pass
(HP) 70.522 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.6Ls) 76.932 #4 18.000 24.000 2.495 0.267 0.136 Pass
77.066 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.7Ls) 89.755 #4 18.000 24.000 2.495 0.267 0.136 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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90.022 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.8Ls) 102.577 #4 18.000 24.000 2.495 0.267 0.136 Pass
102.978 #4 18.000 24.000 2.495 0.267 0.136 Pass
115.386 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.9Ls) 115.399 #4 12.000 24.000 2.495 0.400 0.136 Pass
115.933 #4 12.000 24.000 2.495 0.400 0.136 Pass
(1.5H) 121.929 #4 12.000 24.000 2.495 0.400 0.136 Pass
122.386 #4 12.000 24.000 2.495 0.400 0.136 Pass
(H) 123.846 #4 8.000 24.000 2.495 0.600 0.136 Pass
(CS) 124.045 #4 8.000 24.000 2.495 0.600 0.136 Pass
124.386 #4 8.000 24.000 2.495 0.600 0.136 Pass
125.056 #4 6.000 24.000 2.495 0.800 0.136 Pass
(PSXFR) 125.889 #4 4.000 24.000 2.495 1.200 0.136 Pass
(FoS) 127.679 #4 4.000 24.000 2.495 1.200 0.136 Pass
127.886 #4 4.000 24.000 2.495 1.200 0.136 Pass
(1.0Ls) 128.221 #4 3.000 24.000 2.495 1.600 0.136 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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TxDOT Summary Report (Long Form)
For
Span 1 Girder K
January 31, 2015 5:23:25 pm
PGSuper
Copyright  2015, WSDOT, All Rights Reserved
Version 2.7.3 - Built on Jul 23 2013
Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
File \\psf\Dropbox\Projecte\Paloma\Documento 1. Memoria y anejos\05. Estructuras\Aux Files\Bridge 54 SB.pgs
Page 1 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Trans. Reinforcement data for Span 1, Girder K does not match Girder Library entry Tx46 (5.5 HDP)
Long. Reinforcement data for Span 1, Girder K does not match Girder Library entry Tx46 (5.5 HDP)
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
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Specification Check Summary
The Specification Check Was Not Successful
Horizontal Interface Shears/Length check failed for Strength I Limit State [5.8.4].
Girder Summary
Note: A Non-Standard Strand Fill Was Used For Span 1 Girder K
NOTE: Stresses show in the above table reflect the following sign convention:
Compressive Stress is positive. Tensile Stress is negative
TxDOT Girder Schedule
Span 1
Girder K
Girder Type Tx46 (5.5 HDP)
Prestressing Strands Total
NO. (Nh + Ns) 52
Size 0.600 in Dia.
Strength Grade 270 Low Relaxation
Eccentricity @ CL 14.065 in
Eccentricity @ End 6.065 in
Prestressing Strands Depressed
NO. (# of Harped Strands) 16
Yb of Topmost Depressed Strand(s) @ End 42.500 in
Concrete
Release Strength f'ci 6.900 KSI
Minimum 28 day compressive strength f'c 9.400 KSI
Optional Design
Design Load Compressive Stress (Top CL) 6.388 KSI
Design Load Tensile Stress (Bottom CL) -5.791 KSI
Required minimum ultimate moment capacity 8795.36 kip-ft
Live Load Distribution Factor for Moment (Strength and Service Limit States) 0.66023
Live Load Distribution Factor for Shear (Strength and Service Limit States) 0.67858
Live Load Distribution Factor for Moment (Fatigue Limit States) 0.60000
Non-Standard Strand Pattern for 
Span 1 Girder K
2.5 ABCDEFG (14)
4.5 ABCDEFG (14)
6.5 ABCDEFG (14)
8.5 A (2)
10.5 A (2)
Row
(in)
Strands
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Loading Details
Uniform Loads Applied Along the Entire Girder
Distribution of Uniform Barrier, Sidewalk, and Pedestrian Loads to Girder
12.5 A (2)
14.5 A (2)
16.5 A (2)
Row
(in)
Strands
Girder Line Geometry
Girder Type Tx46 (5.5 HDP)
Span Length, CL Bearing to CL Bearing 128.159 ft
Girder Length 129.494 ft
Number of Girders 23
Girder Spacing Datum Start of Span Measured at and along the centerline pier
Left Girder Spacing Start of Span 6.325 ft
Right Girder Spacing Start of Span 6.325 ft
Girder Spacing Datum End of Span Measured at and along the centerline pier
Left Girder Spacing End of Span 4.054 ft
Right Girder Spacing End of Span 4.054 ft
Slab Thickness for Design 8.000 in
Slab Thickness for Construction 8.000 in
Slab Offset at Start ("A" Dimension) 10.250 in
Slab Offset at End ("A" Dimension) 10.250 in
Overlay 25.000 PSF
Left Traffic Barrier SSTR
Right Traffic Barrier SSTR
Traffic Barrier Weight (per girder) 0.000 kip/ft
Connection type at Pier 1 I Girders CIP INT BENT
Connection type at Pier 2 I Girders CIP INT BENT
Girder 0.793
Load Type w
(kip/ft)
Left Ext. Barrier 0.376 0.000 0.000
Right Ext. Barrier 0.376 0.000 0.000
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
Page 4 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Slab Load Applied Between Bearings
Slab Load is approximated with Linear Load Segments applied along the length of the girder
Haunch weight includes effects of roadway geometry but does not include a reduction for camber
0.000 0.199 0.315 0.201 0.715
0.336 0.198 0.315 0.201 0.715
0.542 0.198 0.315 0.201 0.715
2.333 0.197 0.313 0.202 0.713
2.336 0.197 0.313 0.202 0.713
2.875 0.196 0.313 0.203 0.712
3.166 0.196 0.313 0.203 0.712
3.836 0.195 0.312 0.203 0.711
4.172 0.195 0.312 0.204 0.711
4.375 0.195 0.312 0.204 0.710
5.750 0.194 0.310 0.205 0.709
5.836 0.194 0.310 0.205 0.709
6.292 0.193 0.310 0.205 0.709
12.282 0.188 0.305 0.212 0.704
12.816 0.188 0.304 0.212 0.704
12.836 0.188 0.304 0.212 0.704
25.232 0.177 0.293 0.231 0.701
25.632 0.176 0.293 0.232 0.701
38.181 0.165 0.282 0.254 0.701
38.448 0.165 0.282 0.254 0.701
51.130 0.154 0.271 0.277 0.702
51.264 0.154 0.271 0.277 0.702
57.672 0.148 0.265 0.286 0.700
57.677 0.148 0.265 0.286 0.700
64.080 0.143 0.260 0.293 0.695
70.483 0.137 0.254 0.296 0.687
70.488 0.137 0.254 0.296 0.687
76.896 0.132 0.248 0.297 0.677
77.029 0.132 0.248 0.297 0.677
89.712 0.120 0.237 0.290 0.647
89.979 0.120 0.237 0.290 0.647
102.527 0.109 0.226 0.272 0.607
102.928 0.109 0.226 0.271 0.605
115.324 0.098 0.215 0.242 0.555
115.343 0.098 0.215 0.242 0.555
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
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Overlay
115.877 0.098 0.214 0.240 0.552
121.868 0.092 0.209 0.223 0.524
122.324 0.092 0.209 0.221 0.522
122.409 0.092 0.209 0.221 0.521
123.784 0.091 0.207 0.216 0.514
123.983 0.091 0.207 0.216 0.513
124.324 0.090 0.207 0.214 0.512
124.994 0.090 0.206 0.212 0.508
125.284 0.089 0.206 0.211 0.507
125.827 0.089 0.206 0.209 0.504
127.618 0.087 0.204 0.203 0.494
127.824 0.087 0.204 0.202 0.493
128.159 0.087 0.204 0.201 0.492
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
0.000 0.336 143.333 143.198 0.156 0.156
0.336 0.542 143.198 143.116 0.156 0.156
0.542 2.333 143.116 142.398 0.156 0.155
2.333 2.336 142.398 142.397 0.155 0.155
2.336 2.875 142.397 142.181 0.155 0.155
2.875 3.166 142.181 142.065 0.155 0.154
3.166 3.836 142.065 141.796 0.154 0.154
3.836 4.172 141.796 141.662 0.154 0.154
4.172 4.375 141.662 141.580 0.154 0.154
4.375 5.750 141.580 141.029 0.154 0.153
5.750 5.836 141.029 140.995 0.153 0.153
5.836 6.292 140.995 140.812 0.153 0.153
6.292 12.282 140.812 138.412 0.153 0.150
12.282 12.816 138.412 138.198 0.150 0.150
12.816 12.836 138.198 138.190 0.150 0.150
12.836 25.232 138.190 133.224 0.150 0.145
25.232 25.632 133.224 133.063 0.145 0.145
25.632 38.181 133.063 128.036 0.145 0.139
38.181 38.448 128.036 127.929 0.139 0.139
38.448 51.130 127.929 122.847 0.139 0.134
51.130 51.264 122.847 122.794 0.134 0.133
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Overlay load is distributed uniformly among all girders per LRFD 4.6.2.2.1
Wcc is the curb to curb width
Live Load Details
Live Loads used for Design
The following live loads were applied to the design (Service and Strength I) limit states:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User-defined vehicular live load: HL93-TRUCK
Configuration: Truck applied only (no lane)
Usage: Use for all actions at all locations
51.264 57.672 122.794 120.226 0.133 0.131
57.672 57.677 120.226 120.224 0.131 0.131
57.677 64.080 120.224 117.659 0.131 0.128
64.080 70.483 117.659 115.093 0.128 0.125
70.483 70.488 115.093 115.092 0.125 0.125
70.488 76.896 115.092 112.524 0.125 0.122
76.896 77.029 112.524 112.471 0.122 0.122
77.029 89.712 112.471 107.389 0.122 0.117
89.712 89.979 107.389 107.282 0.117 0.117
89.979 102.527 107.282 102.255 0.117 0.111
102.527 102.928 102.255 102.094 0.111 0.111
102.928 115.324 102.094 97.128 0.111 0.106
115.324 115.343 97.128 97.120 0.106 0.106
115.343 115.877 97.120 96.906 0.106 0.105
115.877 121.868 96.906 94.506 0.105 0.103
121.868 122.324 94.506 94.323 0.103 0.103
122.324 122.409 94.323 94.289 0.103 0.102
122.409 123.784 94.289 93.738 0.102 0.102
123.784 123.983 93.738 93.658 0.102 0.102
123.983 124.324 93.658 93.522 0.102 0.102
124.324 124.994 93.522 93.253 0.102 0.101
124.994 125.284 93.253 93.137 0.101 0.101
125.284 125.827 93.137 92.919 0.101 0.101
125.827 127.618 92.919 92.202 0.101 0.100
127.618 127.824 92.202 92.119 0.100 0.100
127.824 128.159 92.119 91.985 0.100 0.100
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
Axle Weight
(kip)
Spacing
(ft)
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Live Loads Used for Fatigue Limit States
The following live loads were applied to the Fatigue I limit state:
AASHTO LRFD 3.6.1.4: Fatigue Vehicular Live Load
Live Loads Used for Design Permit Limit State
The following live loads were applied to the design permit (Strength II) limit state:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User Defined Loads
Locations are measured from left support.
Point loads were not defined for this girder
Distributed loads were not defined for this girder
Moment loads were not defined for this girder
Camber and Deflections
1 8.00
2 32.00 14.000
3 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
Camber and Deflection for Span 1 Girder K
Estimated camber at 40 days, D 3.566 in 0.297 ft
Estimated camber at 120 days, D 4.334 in 0.361 ft
Deflection (Prestressing) 7.805 in 0.650 ft
Deflection (Girder) -5.077 in -0.423 ft
Deflection (Slab and Diaphragms) -2.910 in -0.242 ft
Deflection (Traffic Barrier) 0.000 in 0.000 ft
Deflection (Overlay) -0.344 in -0.029 ft
Deflection (User Defined DC) 0.000 in 0.000 ft
Deflection (User Defined DW) 0.000 in 0.000 ft
Screed Camber, C 2.910 in 0.242 ft
Excess Camber (Based on Design Camber) 1.424 in 0.119 ft
Live Load Deflection (HL93 - Per Lane) -4.835 in -0.403 ft
Optional Live Load Deflection (LRFD 3.6.1.3.2) -0.975 in -0.081 ft
Slab Offset ("A" Dimension)
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Prestress Force and Strand Stresses
Stress Checks
Specification = AASHTO LRFD Bridge Design Specifications - US Units
Stress Check for Service I for Casting Yard Stage (At Release) [5.9.4.1.2]
For temporary stresses before losses in pretensioned components
Allowable tensile stress = 0.0948f'ci but not more than 0.200 KSI = 0.200 KSI
Allowable tensile stress = 0.2400f'ci = 0.630 KSI if bonded reinforcement sufficient to resist the tensile force in the concrete is 
provided.
Allowable compressive stress = -0.6f'ci = -4.140 KSI
f'ci required to satisfy this stress check = 6.514 KSI
10.250 8.500 Excessive The haunch depth in the middle of the girder exceeds the depth at the ends by 1.178 in. 
Check stirrup lengths to ensure they engage the deck in all locations.
Minimum
Provided
(in)
Required
(in)
Status Notes
Effective Prestress at Mid-Span
At Jacking 2285.01 0.000 202.500
Before Prestress Transfer 2285.01 0.000 202.500
After Prestress Transfer 2060.11 19.931 182.569
At Lifting 2060.11 19.931 182.569
At Shipping 1985.08 26.580 175.920
After Deck Placement 1867.09 37.036 165.464
After Superimposed Dead Loads 1867.09 37.036 165.464
Final 1844.95 38.998 163.502
Final with Live Load 1928.41 31.603 170.897
Loss Stage Permanent Strand
Force
(kip)
Eff. Loss
(KSI)
fpe
(KSI)
(0.0Lg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
0.667 -0.235 -0.895 -0.053 0.042 -0.288 -0.853 Pass
(-)
Pass
(-)
Pass
(4.85)
(PSXFR) 3.000 -0.969 -4.092 -0.236 0.183 -1.205 -3.909 Pass
(-)
Pass
(-)
Pass
(1.06)
(H) 3.833 -0.938 -4.116 -0.300 0.233 -1.238 -3.883 Pass
(-)
Pass
(-)
Pass
(1.07)
5.042 -0.893 -4.151 -0.390 0.303 -1.284 -3.848 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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(-) (-) (1.08)
(0.1Lg) 12.949 -0.599 -4.382 -0.939 0.729 -1.538 -3.653 Pass
(-)
Pass
(-)
Pass
(1.13)
13.483 -0.579 -4.397 -0.973 0.755 -1.552 -3.642 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.2Lg) 25.899 -0.117 -4.758 -1.669 1.296 -1.786 -3.462 Pass
(-)
Pass
(-)
Pass
(1.20)
26.299 -0.102 -4.769 -1.688 1.311 -1.790 -3.459 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.3Lg) 38.848 0.365 -5.125 -2.190 1.701 -1.826 -3.425 Pass
(-)
Pass
(-)
Pass
(1.21)
39.115 0.375 -5.133 -2.199 1.707 -1.824 -3.426 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.4Lg) 51.798 0.843 -5.476 -2.503 1.943 -1.660 -3.533 Pass
(-)
Pass
(-)
Pass
(1.17)
51.931 0.848 -5.480 -2.506 1.945 -1.658 -3.535 Pass
(-)
Pass
(-)
Pass
(1.17)
(HP) 58.339 1.082 -5.645 -2.582 2.005 -1.501 -3.640 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.5Lg) 64.747 1.082 -5.647 -2.608 2.024 -1.526 -3.622 Pass
(-)
Pass
(-)
Pass
(1.14)
(HP) 71.155 1.082 -5.645 -2.582 2.005 -1.501 -3.640 Pass
(-)
Pass
(-)
Pass
(1.14)
77.563 0.848 -5.480 -2.506 1.945 -1.658 -3.535 Pass
(-)
Pass
(-)
Pass
(1.17)
(0.6Lg) 77.696 0.843 -5.476 -2.503 1.943 -1.660 -3.533 Pass
(-)
Pass
(-)
Pass
(1.17)
90.379 0.375 -5.133 -2.199 1.707 -1.824 -3.426 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.7Lg) 90.646 0.365 -5.125 -2.190 1.701 -1.826 -3.425 Pass
(-)
Pass
(-)
Pass
(1.21)
103.195 -0.102 -4.769 -1.688 1.311 -1.790 -3.459 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.8Lg) 103.595 -0.117 -4.758 -1.669 1.296 -1.786 -3.462 Pass
(-)
Pass
(-)
Pass
(1.20)
116.011 -0.579 -4.398 -0.973 0.755 -1.552 -3.642 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.9Lg) 116.545 -0.599 -4.382 -0.939 0.729 -1.538 -3.653 Pass
(-)
Pass
(-)
Pass
(1.13)
124.452 -0.893 -4.151 -0.390 0.303 -1.284 -3.848 Pass
(-)
Pass
(-)
Pass
(1.08)
(H) 125.661 -0.938 -4.116 -0.300 0.233 -1.238 -3.883 Pass
(-)
Pass
(-)
Pass
(1.07)
(PSXFR) 126.494 -0.969 -4.092 -0.236 0.183 -1.205 -3.909 Pass
(-)
Pass
(-)
Pass
(1.06)
128.827 -0.235 -0.895 -0.053 0.042 -0.288 -0.854 Pass
(-)
Pass
(-)
Pass
(4.85)
(1.0Lg) 129.494 0.000 0.000 0.000 0.000 0.000 0.000 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Service I for Deck and Diaphragm Placement (Bridge Site 1) [5.9.4.2.2]
For stresses at service limit state after losses for components with bonded prestressing tendons other than piles
Allowable tensile stress = 0.0948f'c = 0.291 KSI
Allowable compressive stress = -0.45f'c = -4.230 KSI
f'c required to satisfy this stress check = 8.416 KSI
(f) (f) (f)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.206 -0.785 0.000 0.000 -0.206 -0.785 Pass
(-)
Pass
(5.39)
(PSXFR) 2.333 -0.851 -3.594 -0.341 0.265 -1.193 -3.329 Pass
(-)
Pass
(1.27)
3.166 -0.825 -3.617 -0.460 0.357 -1.285 -3.260 Pass
(-)
Pass
(1.30)
(H) 4.375 -0.786 -3.651 -0.630 0.489 -1.415 -3.162 Pass
(-)
Pass
(1.34)
12.282 -0.530 -3.875 -1.653 1.283 -2.183 -2.592 Pass
(-)
Pass
(1.63)
(0.1Ls) 12.816 -0.513 -3.890 -1.717 1.333 -2.229 -2.557 Pass
(-)
Pass
(1.65)
25.232 -0.104 -4.247 -3.012 2.338 -3.116 -1.908 Pass
(-)
Pass
(1.36)
(0.2Ls) 25.632 -0.091 -4.258 -3.048 2.366 -3.139 -1.892 Pass
(-)
Pass
(1.35)
38.181 0.328 -4.613 -3.978 3.088 -3.649 -1.525 Pass
(-)
Pass
(1.16)
(0.3Ls) 38.448 0.337 -4.620 -3.993 3.100 -3.656 -1.520 Pass
(-)
Pass
(1.16)
51.130 0.763 -4.955 -4.550 3.532 -3.787 -1.423 Pass
(-)
Pass
(1.12)
(0.4Ls) 51.264 0.767 -4.958 -4.554 3.535 -3.787 -1.423 Pass
(-)
Pass
(1.12)
(HP) 57.672 0.980 -5.113 -4.690 3.641 -3.710 -1.472 Pass
(-)
Pass
(1.14)
(0.5Ls) 64.080 0.981 -5.118 -4.730 3.672 -3.749 -1.446 Pass
(-)
Pass
(1.13)
(HP) 70.488 0.980 -5.112 -4.674 3.628 -3.694 -1.484 Pass
(-)
Pass
(1.15)
(0.6Ls) 76.896 0.767 -4.958 -4.522 3.511 -3.755 -1.447 Pass
(-)
Pass
(1.13)
77.029 0.763 -4.954 -4.518 3.508 -3.755 -1.447 Pass
(-)
Pass
(1.13)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Service I for Superimposed Dead Loads (Bridge Site 2) [5.9.4.2.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent loads
Allowable compressive stress = -0.45f'c = -4.230 KSI
f'c required to satisfy this stress check = 8.416 KSI
(0.7Ls) 89.712 0.337 -4.619 -3.937 3.056 -3.599 -1.563 Pass
(-)
Pass
(1.18)
89.979 0.328 -4.612 -3.920 3.043 -3.592 -1.568 Pass
(-)
Pass
(1.18)
(0.8Ls) 102.527 -0.091 -4.257 -2.980 2.314 -3.071 -1.944 Pass
(-)
Pass
(1.38)
102.928 -0.104 -4.246 -2.944 2.286 -3.049 -1.960 Pass
(-)
Pass
(1.39)
(0.9Ls) 115.343 -0.512 -3.889 -1.664 1.291 -2.176 -2.598 Pass
(-)
Pass
(1.63)
115.877 -0.530 -3.874 -1.601 1.243 -2.131 -2.631 Pass
(-)
Pass
(1.61)
(H) 123.784 -0.786 -3.651 -0.606 0.470 -1.392 -3.181 Pass
(-)
Pass
(1.33)
124.994 -0.825 -3.617 -0.442 0.343 -1.267 -3.274 Pass
(-)
Pass
(1.29)
(PSXFR) 125.827 -0.851 -3.594 -0.328 0.255 -1.179 -3.340 Pass
(-)
Pass
(1.27)
(1.0Ls) 128.159 -0.206 -0.785 0.000 0.000 -0.206 -0.785 Pass
(-)
Pass
(5.39)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.206 -0.785 0.000 0.000 -0.206 -0.785 Pass
(5.39)
(PSXFR) 2.333 -0.851 -3.594 -0.341 0.265 -1.193 -3.329 Pass
(1.27)
3.166 -0.825 -3.617 -0.460 0.357 -1.285 -3.260 Pass
(1.30)
(H) 4.375 -0.786 -3.651 -0.630 0.489 -1.415 -3.162 Pass
(1.34)
12.282 -0.530 -3.875 -1.653 1.283 -2.183 -2.592 Pass
(1.63)
(0.1Ls) 12.816 -0.513 -3.890 -1.717 1.333 -2.229 -2.557 Pass
(1.65)
25.232 -0.104 -4.247 -3.012 2.338 -3.116 -1.908 Pass
(1.36)
(0.2Ls) 25.632 -0.091 -4.258 -3.048 2.366 -3.139 -1.892 Pass
(1.35)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Service I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent and transient 
loads
Allowable compressive stress = -0.6f'c = -5.640 KSI
f'c required to satisfy this stress check = 8.973 KSI
38.181 0.328 -4.613 -3.978 3.088 -3.649 -1.525 Pass
(1.16)
(0.3Ls) 38.448 0.337 -4.620 -3.993 3.100 -3.656 -1.520 Pass
(1.16)
51.130 0.763 -4.955 -4.550 3.532 -3.787 -1.423 Pass
(1.12)
(0.4Ls) 51.264 0.767 -4.958 -4.554 3.535 -3.787 -1.423 Pass
(1.12)
(HP) 57.672 0.980 -5.113 -4.690 3.641 -3.710 -1.472 Pass
(1.14)
(0.5Ls) 64.080 0.981 -5.118 -4.730 3.672 -3.749 -1.446 Pass
(1.13)
(HP) 70.488 0.980 -5.112 -4.674 3.628 -3.694 -1.484 Pass
(1.15)
(0.6Ls) 76.896 0.767 -4.958 -4.522 3.511 -3.755 -1.447 Pass
(1.13)
77.029 0.763 -4.954 -4.518 3.508 -3.755 -1.447 Pass
(1.13)
(0.7Ls) 89.712 0.337 -4.619 -3.937 3.056 -3.599 -1.563 Pass
(1.18)
89.979 0.328 -4.612 -3.920 3.043 -3.592 -1.568 Pass
(1.18)
(0.8Ls) 102.527 -0.091 -4.257 -2.980 2.314 -3.071 -1.944 Pass
(1.38)
102.928 -0.104 -4.246 -2.944 2.286 -3.049 -1.960 Pass
(1.39)
(0.9Ls) 115.343 -0.512 -3.889 -1.664 1.291 -2.176 -2.598 Pass
(1.63)
115.877 -0.530 -3.874 -1.601 1.243 -2.131 -2.631 Pass
(1.61)
(H) 123.784 -0.786 -3.651 -0.606 0.470 -1.392 -3.181 Pass
(1.33)
124.994 -0.825 -3.617 -0.442 0.343 -1.267 -3.274 Pass
(1.29)
(PSXFR) 125.827 -0.851 -3.594 -0.328 0.255 -1.179 -3.340 Pass
(1.27)
(1.0Ls) 128.159 -0.206 -0.785 0.000 0.000 -0.206 -0.785 Pass
(5.39)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
(0.0Ls) 0.000 -0.199 -0.757 -0.203 0.066 -0.402 -0.691 Pass
(8.17)
(PSXFR) 2.333 -0.824 -3.477 -0.638 0.348 -1.462 -3.129 Pass
(1.80)
3.166 -0.799 -3.504 -0.790 0.446 -1.589 -3.058 Pass
(1.84)
(H) 4.375 -0.762 -3.543 -1.007 0.586 -1.769 -2.957 Pass
(1.91)
12.282 -0.520 -3.803 -2.320 1.430 -2.840 -2.372 Pass
(1.99)
(0.1Ls) 12.816 -0.503 -3.821 -2.402 1.483 -2.905 -2.338 Pass
(1.94)
25.232 -0.104 -4.242 -4.079 2.550 -4.183 -1.692 Pass
(1.35)
(0.2Ls) 25.632 -0.091 -4.256 -4.125 2.580 -4.216 -1.676 Pass
(1.34)
38.181 0.333 -4.680 -5.345 3.345 -5.012 -1.335 Pass
(1.13)
(0.3Ls) 38.448 0.342 -4.689 -5.366 3.358 -5.023 -1.331 Pass
(1.12)
51.130 0.784 -5.091 -6.119 3.815 -5.335 -1.276 Pass
(1.06)
(0.4Ls) 51.264 0.788 -5.095 -6.124 3.818 -5.336 -1.277 Pass
(1.06)
(HP) 57.672 1.011 -5.278 -6.319 3.929 -5.308 -1.349 Pass
(1.06)
(0.5Ls) 64.080 1.013 -5.286 -6.388 3.961 -5.375 -1.325 Pass
(1.05)
(HP) 70.488 1.011 -5.278 -6.344 3.914 -5.332 -1.365 Pass
(1.06)
(0.6Ls) 76.896 0.788 -5.095 -6.172 3.788 -5.384 -1.307 Pass
(1.05)
77.029 0.784 -5.091 -6.167 3.785 -5.384 -1.306 Pass
(1.05)
(0.7Ls) 89.712 0.342 -4.689 -5.448 3.304 -5.106 -1.385 Pass
(1.10)
89.979 0.333 -4.680 -5.428 3.290 -5.094 -1.389 Pass
(1.11)
(0.8Ls) 102.527 -0.091 -4.255 -4.215 2.514 -4.306 -1.740 Pass
(1.31)
102.928 -0.104 -4.241 -4.168 2.485 -4.272 -1.756 Pass
(1.32)
(0.9Ls) 115.343 -0.503 -3.819 -2.458 1.429 -2.961 -2.391 Pass
(1.90)
115.877 -0.520 -3.802 -2.373 1.377 -2.893 -2.424 Pass
(1.95)
(H) 123.784 -0.762 -3.542 -1.013 0.557 -1.775 -2.986 Pass
(1.89)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Tensile Stresses for Service III for Final with Live Load (Bridge Site 3) 
[5.9.4.2.2]
For stresses at service limit state after losses which involve traffic loading in members with bonded prestressing tendons other 
than piles
Allowable tensile stress in the precompressed tensile zone = 0.1900f'c = 0.583 KSI
f'c required to satisfy this stress check = 7.069 KSI
124.994 -0.799 -3.504 -0.787 0.422 -1.586 -3.082 Pass
(1.83)
(PSXFR) 125.827 -0.824 -3.477 -0.629 0.327 -1.453 -3.150 Pass
(1.79)
(1.0Ls) 128.159 -0.199 -0.757 -0.174 0.057 -0.373 -0.701 Pass
(8.05)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.757 0.066 -0.691 Pass
(-)
(PSXFR) 2.333 -3.477 0.480 -2.997 Pass
(-)
3.166 -3.504 0.624 -2.880 Pass
(-)
(H) 4.375 -3.543 0.829 -2.713 Pass
(-)
12.282 -3.803 2.070 -1.733 Pass
(-)
(0.1Ls) 12.816 -3.821 2.147 -1.673 Pass
(-)
25.232 -4.242 3.715 -0.528 Pass
(-)
(0.2Ls) 25.632 -4.256 3.758 -0.498 Pass
(-)
38.181 -4.680 4.879 0.198 Pass
(2.94)
(0.3Ls) 38.448 -4.689 4.897 0.208 Pass
(2.80)
51.130 -5.091 5.573 0.482 Pass
(1.21)
(0.4Ls) 51.264 -5.095 5.578 0.483 Pass
(1.21)
(HP) 57.672 -5.278 5.744 0.466 Pass
(1.25)
(0.5Ls) 64.080 -5.286 5.791 0.505 Pass
(1.15)
(HP) 70.488 -5.278 5.740 0.461 Pass
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Fatigue I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to the Fatigue I load 
combination and one-half the sum of effective prestress and permanent loads
Allowable compressive stress = -0.4f'c = -3.760 KSI
f'c required to satisfy this stress check = 7.673 KSI
(1.26)
(0.6Ls) 76.896 -5.095 5.570 0.475 Pass
(1.23)
77.029 -5.091 5.565 0.474 Pass
(1.23)
(0.7Ls) 89.712 -4.689 4.882 0.193 Pass
(3.02)
89.979 -4.680 4.863 0.183 Pass
(3.19)
(0.8Ls) 102.527 -4.255 3.737 -0.518 Pass
(-)
102.928 -4.241 3.694 -0.548 Pass
(-)
(0.9Ls) 115.343 -3.819 2.127 -1.693 Pass
(-)
115.877 -3.802 2.049 -1.752 Pass
(-)
(H) 123.784 -3.542 0.815 -2.728 Pass
(-)
124.994 -3.504 0.611 -2.893 Pass
(-)
(PSXFR) 125.827 -3.477 0.467 -3.010 Pass
(-)
(1.0Ls) 128.159 -0.757 0.057 -0.701 Pass
(-)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
(0.0Ls) 0.000 -0.199 -0.757 -0.203 0.066 -0.302 -0.312 Pass
(10+)
(PSXFR) 2.333 -0.824 -3.477 -0.441 0.207 -0.853 -1.532 Pass
(2.45)
3.166 -0.799 -3.504 -0.525 0.256 -0.924 -1.496 Pass
(2.51)
(H) 4.375 -0.762 -3.543 -0.643 0.326 -1.024 -1.445 Pass
(2.60)
12.282 -0.520 -3.803 -1.361 0.748 -1.621 -1.153 Pass
(2.32)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Moment Capacity
(0.1Ls) 12.816 -0.503 -3.821 -1.405 0.774 -1.657 -1.136 Pass
(2.27)
25.232 -0.104 -4.242 -2.316 1.307 -2.368 -0.814 Pass
(1.59)
(0.2Ls) 25.632 -0.091 -4.256 -2.341 1.322 -2.387 -0.806 Pass
(1.58)
38.181 0.333 -4.680 -3.006 1.704 -2.840 -0.636 Pass
(1.32)
(0.3Ls) 38.448 0.342 -4.689 -3.018 1.711 -2.847 -0.634 Pass
(1.32)
51.130 0.784 -5.091 -3.422 1.939 -3.030 -0.606 Pass
(1.24)
(0.4Ls) 51.264 0.788 -5.095 -3.425 1.941 -3.031 -0.607 Pass
(1.24)
(HP) 57.672 1.011 -5.278 -3.522 1.996 -3.016 -0.643 Pass
(1.25)
(0.5Ls) 64.080 1.013 -5.286 -3.546 2.012 -3.039 -0.631 Pass
(1.24)
(HP) 70.488 1.011 -5.278 -3.541 1.988 -3.035 -0.651 Pass
(1.24)
(0.6Ls) 76.896 0.788 -5.095 -3.463 1.925 -3.069 -0.623 Pass
(1.23)
77.029 0.784 -5.091 -3.461 1.923 -3.069 -0.623 Pass
(1.23)
(0.7Ls) 89.712 0.342 -4.689 -3.085 1.682 -2.914 -0.662 Pass
(1.29)
89.979 0.333 -4.680 -3.074 1.675 -2.907 -0.665 Pass
(1.29)
(0.8Ls) 102.527 -0.091 -4.255 -2.415 1.287 -2.460 -0.841 Pass
(1.53)
102.928 -0.104 -4.241 -2.389 1.272 -2.441 -0.848 Pass
(1.54)
(0.9Ls) 115.343 -0.503 -3.819 -1.452 0.743 -1.703 -1.166 Pass
(2.21)
115.877 -0.520 -3.802 -1.405 0.718 -1.665 -1.183 Pass
(2.26)
(H) 123.784 -0.762 -3.542 -0.646 0.307 -1.027 -1.464 Pass
(2.57)
124.994 -0.799 -3.504 -0.519 0.239 -0.919 -1.512 Pass
(2.49)
(PSXFR) 125.827 -0.824 -3.477 -0.430 0.192 -0.842 -1.546 Pass
(2.43)
(1.0Ls) 128.159 -0.199 -0.757 -0.174 0.057 -0.273 -0.322 Pass
(10+)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
 Positive Moment Capacity for Strength I Limit State for 
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Final with Live Load Stage (Bridge Site 3) [5.7]
(0.0Ls) 0.000 0.00 1468.38 0.00 Pass
(f)
Pass
(f)
0.336 94.50 2182.55 125.68 Pass
(10+)
Pass
(10+)
(FoS) 0.542 152.05 2604.72 202.22 Pass
(10+)
Pass
(10+)
(PSXFR) 2.333 645.24 5902.98 858.17 Pass
(6.88)
Pass
(9.15)
2.336 646.13 5904.09 859.36 Pass
(6.87)
Pass
(9.14)
2.875 791.64 6085.46 1052.88 Pass
(5.78)
Pass
(7.69)
3.166 869.70 6182.92 1156.70 Pass
(5.35)
Pass
(7.11)
3.836 1047.84 6405.67 1393.62 Pass
(4.60)
Pass
(6.11)
(CS) 4.172 1136.26 6516.35 1511.22 Pass
(4.31)
Pass
(5.73)
(H) 4.375 1189.64 6583.20 1582.22 Pass
(4.16)
Pass
(5.53)
5.750 1545.43 7029.65 2055.42 Pass
(3.42)
Pass
(4.55)
5.836 1567.42 7057.43 2084.67 Pass
(3.39)
Pass
(4.50)
(1.5H) 6.292 1683.22 7203.80 2238.68 Pass
(3.22)
Pass
(4.28)
12.282 3117.63 8599.12 4146.45 Pass
(2.07)
Pass
(2.76)
(0.1Ls) 12.816 3237.48 8613.56 4305.85 Pass
(2.00)
Pass
(2.66)
12.836 3241.98 8614.10 4311.83 Pass
(2.00)
Pass
(2.66)
25.232 5658.95 8961.50 6756.61 Pass
(1.33)
Pass
(1.58)
(0.2Ls) 25.632 5725.33 8972.97 6762.40 Pass
(1.33)
Pass
(1.57)
38.181 7437.01 9337.64 6985.62 Pass
(1.34)
Pass
(1.26)
(0.3Ls) 38.448 7465.63 9345.42 6991.14 Pass
(1.34)
Pass
(1.25)
51.130 8487.17 9711.74 7279.44 Pass
(1.33)
Pass
(1.14)
(0.4Ls) 51.264 8494.22 9715.54 7282.68 Pass
(1.33)
Pass
(1.14)
(HP) 57.672 8737.75 9896.78 7441.31 Pass
(1.33)
Pass
(1.13)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
Page 18 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
57.677 8737.86 9896.75 7441.30 Pass
(1.33)
Pass
(1.13)
(0.5Ls) 64.080 8795.36 9852.47 7423.86 Pass
(1.33)
Pass
(1.12)
70.483 8719.25 9805.29 7412.54 Pass
(1.32)
Pass
(1.12)
(HP) 70.488 8719.12 9805.26 7412.53 Pass
(1.32)
Pass
(1.12)
(0.6Ls) 76.896 8457.97 9532.35 7226.39 Pass
(1.32)
Pass
(1.13)
77.029 8450.56 9526.63 7222.57 Pass
(1.32)
Pass
(1.13)
(0.7Ls) 89.712 7401.14 8981.98 6878.73 Pass
(1.31)
Pass
(1.21)
89.979 7372.04 8970.56 6871.96 Pass
(1.31)
Pass
(1.22)
(0.8Ls) 102.527 5649.56 8445.48 6583.17 Pass
(1.28)
Pass
(1.49)
102.928 5583.15 8429.28 6574.98 Pass
(1.28)
Pass
(1.51)
115.324 3182.89 7955.07 4233.24 Pass
(1.88)
Pass
(2.50)
(0.9Ls) 115.343 3178.52 7954.36 4227.43 Pass
(1.88)
Pass
(2.50)
115.877 3060.10 7935.34 4069.94 Pass
(1.95)
Pass
(2.59)
(1.5H) 121.868 1647.99 6661.13 2191.82 Pass
(3.04)
Pass
(4.04)
122.324 1534.22 6528.76 2040.51 Pass
(3.20)
Pass
(4.26)
122.409 1512.73 6503.73 2011.92 Pass
(3.23)
Pass
(4.30)
(H) 123.784 1163.76 6097.87 1547.80 Pass
(3.94)
Pass
(5.24)
(CS) 123.983 1112.60 6038.55 1479.75 Pass
(4.08)
Pass
(5.43)
124.324 1024.70 5936.73 1362.85 Pass
(4.36)
Pass
(5.79)
124.994 850.22 5734.65 1130.80 Pass
(5.07)
Pass
(6.74)
125.284 773.90 5646.18 1029.28 Pass
(5.49)
Pass
(7.30)
(PSXFR) 125.827 630.53 5480.32 838.61 Pass
(6.54)
Pass
(8.69)
(FoS) 127.618 148.48 2510.34 197.48 Pass
(10+)
Pass
(10+)
127.824 92.18 2122.60 122.60 Pass
(10+)
Pass
(10+)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Shear
(1.0Ls) 128.159 0.00 1448.40 0.00 Pass
(f)
Pass
(f)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
Ultimate Shears for Strength I Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 270.47 411.60 Pass
(1.52)
(H) 4.375 Yes Yes 269.71 410.85 Pass
(1.52)
5.836 Yes Yes 264.26 332.22 Pass
(1.26)
(1.5H) 6.292 Yes Yes 262.57 331.02 Pass
(1.26)
12.282 Yes Yes 240.44 311.64 Pass
(1.30)
(0.1Ls) 12.816 Yes Yes 238.48 310.14 Pass
(1.30)
12.836 Yes Yes 238.41 262.84 Pass
(1.10)
25.232 Yes Yes 193.47 236.72 Pass
(1.22)
(0.2Ls) 25.632 Yes Yes 192.04 236.27 Pass
(1.23)
38.181 Yes Yes 147.63 221.03 Pass
(1.50)
(0.3Ls) 38.448 Yes Yes 146.70 219.48 Pass
(1.50)
51.130 Yes Yes 102.89 188.34 Pass
(1.83)
(0.4Ls) 51.264 Yes Yes 102.43 188.29 Pass
(1.84)
(HP) 57.672 Yes Yes 80.71 190.69 Pass
(2.36)
(0.5Ls) 64.080 Yes Yes 62.22 168.64 Pass
(2.71)
(HP) 70.488 Yes Yes 83.56 191.16 Pass
(2.29)
(0.6Ls) 76.896 Yes Yes 105.05 189.85 Pass
(1.81)
77.029 Yes Yes 105.50 189.93 Pass
(1.80)
(0.7Ls) 89.712 Yes Yes 148.37 226.36 Pass
(1.53)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
89.979 Yes Yes 149.27 227.92 Pass
(1.53)
(0.8Ls) 102.527 Yes Yes 191.98 238.21 Pass
(1.24)
102.928 Yes Yes 193.35 238.70 Pass
(1.23)
115.324 Yes Yes 235.66 265.03 Pass
(1.12)
(0.9Ls) 115.343 Yes Yes 235.73 312.58 Pass
(1.33)
115.877 Yes Yes 237.55 314.13 Pass
(1.32)
(1.5H) 121.868 Yes Yes 257.99 336.12 Pass
(1.30)
122.324 Yes Yes 259.55 337.29 Pass
(1.30)
(H) 123.784 Yes Yes 264.53 416.27 Pass
(1.57)
(CS) 123.983 Yes Yes 265.21 417.01 Pass
(1.57)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
Ultimate Shears for Strength II Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 217.32 419.66 Pass
(1.93)
(H) 4.375 Yes Yes 216.67 419.06 Pass
(1.93)
5.836 Yes Yes 212.02 340.92 Pass
(1.61)
(1.5H) 6.292 Yes Yes 210.57 340.00 Pass
(1.61)
12.282 Yes Yes 191.64 324.04 Pass
(1.69)
(0.1Ls) 12.816 Yes Yes 189.96 322.69 Pass
(1.70)
12.836 Yes Yes 189.90 274.88 Pass
(1.45)
25.232 Yes Yes 151.41 251.75 Pass
(1.66)
(0.2Ls) 25.632 Yes Yes 150.19 251.33 Pass
(1.67)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
Horizontal Interface Shears/Length for Strength I Limit State [5.8.4]
38.181 Yes Yes 112.09 243.30 Pass
(2.17)
(0.3Ls) 38.448 Yes Yes 111.29 243.27 Pass
(2.19)
51.130 No Yes 73.64 245.70 Pass
(3.34)
(0.4Ls) 51.264 No Yes 73.25 245.77 Pass
(3.36)
(HP) 57.672 No Yes 54.55 249.73 Pass
(4.58)
(0.5Ls) 64.080 No Yes 39.03 230.03 Pass
(5.89)
(HP) 70.488 No Yes 57.41 249.86 Pass
(4.35)
(0.6Ls) 76.896 No Yes 75.87 246.19 Pass
(3.24)
77.029 No Yes 76.26 246.13 Pass
(3.23)
(0.7Ls) 89.712 Yes Yes 112.96 244.57 Pass
(2.17)
89.979 Yes Yes 113.73 244.63 Pass
(2.15)
(0.8Ls) 102.527 Yes Yes 150.13 253.50 Pass
(1.69)
102.928 Yes Yes 151.29 253.96 Pass
(1.68)
115.324 Yes Yes 187.15 277.24 Pass
(1.48)
(0.9Ls) 115.343 Yes Yes 187.21 325.30 Pass
(1.74)
115.877 Yes Yes 188.75 326.71 Pass
(1.73)
(1.5H) 121.868 Yes Yes 205.99 345.50 Pass
(1.68)
122.324 Yes Yes 207.30 346.37 Pass
(1.67)
(H) 123.784 Yes Yes 211.49 424.81 Pass
(2.01)
(CS) 123.983 Yes Yes 212.06 425.41 Pass
(2.01)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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(CS) 4.172 8.000 24.000 Pass 0.600 0.280 Pass 88.617 117.282 Pass
(1.32)
(H) 4.375 8.000 24.000 Pass 0.600 0.280 Pass 88.301 117.282 Pass
(1.33)
5.836 12.000 24.000 Pass 0.400 0.280 Pass 86.049 106.482 Pass
(1.24)
(1.5H) 6.292 12.000 24.000 Pass 0.400 0.280 Pass 85.352 106.482 Pass
(1.25)
12.282 12.000 24.000 Pass 0.400 0.280 Pass 76.457 106.482 Pass
(1.39)
(0.1Ls) 12.816 12.000 24.000 Pass 0.400 0.280 Pass 75.687 106.482 Pass
(1.41)
12.836 18.000 24.000 Pass 0.267 0.280 Fail 75.658 99.282 Pass
(1.31)
25.232 18.000 24.000 Pass 0.267 N/A N/A 58.757 99.282 Pass
(1.69)
(0.2Ls) 25.632 18.000 24.000 Pass 0.267 N/A N/A 58.241 99.282 Pass
(1.70)
38.181 18.000 24.000 Pass 0.267 N/A N/A 42.906 99.282 Pass
(2.31)
(0.3Ls) 38.448 18.000 24.000 Pass 0.267 N/A N/A 42.597 99.282 Pass
(2.33)
51.130 18.000 24.000 Pass 0.267 N/A N/A 28.669 99.282 Pass
(3.46)
(0.4Ls) 51.264 18.000 24.000 Pass 0.267 N/A N/A 28.530 99.282 Pass
(3.48)
(HP) 57.672 18.000 24.000 Pass 0.267 N/A N/A 22.031 99.282 Pass
(4.51)
(0.5Ls) 64.080 18.000 24.000 Pass 0.267 N/A N/A 16.983 99.282 Pass
(5.85)
(HP) 70.488 18.000 24.000 Pass 0.267 N/A N/A 22.810 99.282 Pass
(4.35)
(0.6Ls) 76.896 18.000 24.000 Pass 0.267 N/A N/A 29.261 99.282 Pass
(3.39)
77.029 18.000 24.000 Pass 0.267 N/A N/A 29.399 99.282 Pass
(3.38)
(0.7Ls) 89.712 18.000 24.000 Pass 0.267 N/A N/A 43.082 99.282 Pass
(2.30)
89.979 18.000 24.000 Pass 0.267 N/A N/A 43.384 99.282 Pass
(2.29)
(0.8Ls) 102.527 18.000 24.000 Pass 0.267 N/A N/A 58.224 99.282 Pass
(1.71)
102.928 18.000 24.000 Pass 0.267 N/A N/A 58.720 99.282 Pass
(1.69)
115.324 18.000 24.000 Pass 0.267 0.270 Fail 74.787 99.282 Pass
(1.33)
(0.9Ls) 115.343 12.000 24.000 Pass 0.400 0.271 Pass 74.814 106.482 Pass
(1.42)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Horizontal Interface Shears/Length for Strength II Limit State [5.8.4]
115.877 12.000 24.000 Pass 0.400 0.280 Pass 75.539 106.482 Pass
(1.41)
(1.5H) 121.868 12.000 24.000 Pass 0.400 0.280 Pass 83.864 106.482 Pass
(1.27)
122.324 12.000 24.000 Pass 0.400 0.280 Pass 84.513 106.482 Pass
(1.26)
(H) 123.784 8.000 24.000 Pass 0.600 0.280 Pass 86.605 117.282 Pass
(1.35)
(CS) 123.983 8.000 24.000 Pass 0.600 0.280 Pass 86.892 117.282 Pass
(1.35)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(CS) 4.172 8.000 24.000 Pass 0.600 0.182 Pass 71.205 117.282 Pass
(1.65)
(H) 4.375 8.000 24.000 Pass 0.600 0.175 Pass 70.938 117.282 Pass
(1.65)
5.836 12.000 24.000 Pass 0.400 N/A N/A 69.036 106.482 Pass
(1.54)
(1.5H) 6.292 12.000 24.000 Pass 0.400 N/A N/A 68.448 106.482 Pass
(1.56)
12.282 12.000 24.000 Pass 0.400 N/A N/A 60.938 106.482 Pass
(1.75)
(0.1Ls) 12.816 12.000 24.000 Pass 0.400 N/A N/A 60.288 106.482 Pass
(1.77)
12.836 18.000 24.000 Pass 0.267 N/A N/A 60.264 99.282 Pass
(1.65)
25.232 18.000 24.000 Pass 0.267 N/A N/A 45.984 99.282 Pass
(2.16)
(0.2Ls) 25.632 18.000 24.000 Pass 0.267 N/A N/A 45.548 99.282 Pass
(2.18)
38.181 18.000 24.000 Pass 0.267 N/A N/A 32.577 99.282 Pass
(3.05)
(0.3Ls) 38.448 18.000 24.000 Pass 0.267 N/A N/A 32.316 99.282 Pass
(3.07)
51.130 18.000 24.000 Pass 0.267 N/A N/A 20.519 99.282 Pass
(4.84)
(0.4Ls) 51.264 18.000 24.000 Pass 0.267 N/A N/A 20.401 99.282 Pass
(4.87)
(HP) 57.672 18.000 24.000 Pass 0.267 N/A N/A 14.891 99.282 Pass
(6.67)
(0.5Ls) 64.080 18.000 24.000 Pass 0.267 N/A N/A 10.655 99.282 Pass
(9.32)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Longitudinal Reinforcement for Shear Check - Strength I [5.8.3.5]
(HP) 70.488 18.000 24.000 Pass 0.267 N/A N/A 15.670 99.282 Pass
(6.34)
(0.6Ls) 76.896 18.000 24.000 Pass 0.267 N/A N/A 21.132 99.282 Pass
(4.70)
77.029 18.000 24.000 Pass 0.267 N/A N/A 21.249 99.282 Pass
(4.67)
(0.7Ls) 89.712 18.000 24.000 Pass 0.267 N/A N/A 32.801 99.282 Pass
(3.03)
89.979 18.000 24.000 Pass 0.267 N/A N/A 33.055 99.282 Pass
(3.00)
(0.8Ls) 102.527 18.000 24.000 Pass 0.267 N/A N/A 45.531 99.282 Pass
(2.18)
102.928 18.000 24.000 Pass 0.267 N/A N/A 45.947 99.282 Pass
(2.16)
115.324 18.000 24.000 Pass 0.267 N/A N/A 59.392 99.282 Pass
(1.67)
(0.9Ls) 115.343 12.000 24.000 Pass 0.400 N/A N/A 59.414 106.482 Pass
(1.79)
115.877 12.000 24.000 Pass 0.400 N/A N/A 60.020 106.482 Pass
(1.77)
(1.5H) 121.868 12.000 24.000 Pass 0.400 N/A N/A 66.960 106.482 Pass
(1.59)
122.324 12.000 24.000 Pass 0.400 N/A N/A 67.500 106.482 Pass
(1.58)
(H) 123.784 8.000 24.000 Pass 0.600 N/A N/A 69.242 117.282 Pass
(1.69)
(CS) 123.983 8.000 24.000 Pass 0.600 N/A N/A 69.480 117.282 Pass
(1.69)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(FoS) 0.542 547.13 296.68 5.8.3.5-2 Pass
(1.84)
(PSXFR) 2.333 1298.31 296.68 5.8.3.5-2 Pass
(4.38)
2.336 1298.56 296.68 5.8.3.5-2 Pass
(4.38)
3.166 1436.55 296.68 5.8.3.5-2 Pass
(4.84)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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3.836 1489.11 296.68 5.8.3.5-2 Pass
(5.02)
(CS) 4.172 1515.23 296.68 5.8.3.5-2 Pass
(5.11)
(H) 4.375 1531.02 622.72 5.8.3.5-1 Pass
(2.46)
5.836 1643.20 792.16 5.8.3.5-1 Pass
(2.07)
(1.5H) 6.292 1677.79 820.10 5.8.3.5-1 Pass
(2.05)
12.282 2219.99 1201.73 5.8.3.5-1 Pass
(1.85)
(0.1Ls) 12.816 2221.91 1230.90 5.8.3.5-1 Pass
(1.81)
12.836 2221.99 1280.99 5.8.3.5-1 Pass
(1.73)
25.232 2580.42 1925.64 5.8.3.5-1 Pass
(1.34)
(0.2Ls) 25.632 2581.44 1940.62 5.8.3.5-1 Pass
(1.33)
38.181 2822.60 2347.87 5.8.3.5-1 Pass
(1.20)
(0.3Ls) 38.448 2822.98 2352.56 5.8.3.5-1 Pass
(1.20)
51.130 2835.11 2477.28 5.8.3.5-1 Pass
(1.14)
(0.4Ls) 51.264 2835.18 2477.52 5.8.3.5-1 Pass
(1.14)
(HP) 57.672 2837.32 2466.12 5.8.3.5-1 Pass
(1.15)
(0.5Ls) 64.080 2830.93 2499.33 5.8.3.5-1 Pass
(1.13)
(HP) 70.488 2823.65 2463.33 5.8.3.5-1 Pass
(1.15)
(0.6Ls) 76.896 2806.39 2471.11 5.8.3.5-1 Pass
(1.14)
77.029 2805.99 2470.74 5.8.3.5-1 Pass
(1.14)
(0.7Ls) 89.712 2758.60 2333.21 5.8.3.5-1 Pass
(1.18)
89.979 2757.40 2328.22 5.8.3.5-1 Pass
(1.18)
(0.8Ls) 102.527 2484.56 1911.77 5.8.3.5-1 Pass
(1.30)
102.928 2482.36 1896.50 5.8.3.5-1 Pass
(1.31)
115.324 2106.70 1254.65 5.8.3.5-1 Pass
(1.68)
(0.9Ls) 115.343 2106.59 1204.27 5.8.3.5-1 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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Longitudinal Reinforcement for Shear Check - Strength II [5.8.3.5]
(1.75)
115.877 2103.56 1175.19 5.8.3.5-1 Pass
(1.79)
(1.5H) 121.868 1595.63 800.68 5.8.3.5-1 Pass
(1.99)
122.324 1562.55 773.06 5.8.3.5-1 Pass
(2.02)
(H) 123.784 1454.62 604.16 5.8.3.5-1 Pass
(2.41)
(CS) 123.983 1439.73 285.48 5.8.3.5-2 Pass
(5.04)
124.324 1414.18 285.48 5.8.3.5-2 Pass
(4.95)
124.994 1363.57 285.48 5.8.3.5-2 Pass
(4.78)
(PSXFR) 125.827 1231.72 285.48 5.8.3.5-2 Pass
(4.31)
(FoS) 127.618 528.94 285.48 5.8.3.5-2 Pass
(1.85)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
(FoS) 0.542 547.13 191.69 5.8.3.5-2 Pass
(2.85)
(PSXFR) 2.333 1298.31 191.69 5.8.3.5-2 Pass
(6.77)
2.336 1298.56 191.69 5.8.3.5-2 Pass
(6.77)
3.166 1436.55 191.69 5.8.3.5-2 Pass
(7.49)
3.836 1489.11 191.69 5.8.3.5-2 Pass
(7.77)
(CS) 4.172 1515.23 191.69 5.8.3.5-2 Pass
(7.90)
(H) 4.375 1531.02 455.99 5.8.3.5-1 Pass
(3.36)
5.836 1643.20 600.86 5.8.3.5-1 Pass
(2.73)
(1.5H) 6.292 1677.79 623.37 5.8.3.5-1 Pass
(2.69)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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12.282 2219.99 931.70 5.8.3.5-1 Pass
(2.38)
(0.1Ls) 12.816 2221.91 955.21 5.8.3.5-1 Pass
(2.33)
12.836 2221.99 1006.18 5.8.3.5-1 Pass
(2.21)
25.232 2580.42 1525.88 5.8.3.5-1 Pass
(1.69)
(0.2Ls) 25.632 2581.44 1537.91 5.8.3.5-1 Pass
(1.68)
38.181 2822.60 1865.32 5.8.3.5-1 Pass
(1.51)
(0.3Ls) 38.448 2822.98 1869.18 5.8.3.5-1 Pass
(1.51)
51.130 2835.11 1983.61 5.8.3.5-1 Pass
(1.43)
(0.4Ls) 51.264 2835.18 1984.11 5.8.3.5-1 Pass
(1.43)
(HP) 57.672 2837.32 1986.15 5.8.3.5-1 Pass
(1.43)
(0.5Ls) 64.080 2830.93 2022.63 5.8.3.5-1 Pass
(1.40)
(HP) 70.488 2823.65 1983.66 5.8.3.5-1 Pass
(1.42)
(0.6Ls) 76.896 2806.39 1975.76 5.8.3.5-1 Pass
(1.42)
77.029 2805.99 1975.13 5.8.3.5-1 Pass
(1.42)
(0.7Ls) 89.712 2758.60 1849.99 5.8.3.5-1 Pass
(1.49)
89.979 2757.40 1845.84 5.8.3.5-1 Pass
(1.49)
(0.8Ls) 102.527 2484.56 1510.16 5.8.3.5-1 Pass
(1.65)
102.928 2482.36 1497.86 5.8.3.5-1 Pass
(1.66)
115.324 2106.70 980.37 5.8.3.5-1 Pass
(2.15)
(0.9Ls) 115.343 2106.59 929.10 5.8.3.5-1 Pass
(2.27)
115.877 2103.56 905.69 5.8.3.5-1 Pass
(2.32)
(1.5H) 121.868 1595.63 603.60 5.8.3.5-1 Pass
(2.64)
122.324 1562.55 581.40 5.8.3.5-1 Pass
(2.69)
(H) 123.784 1454.62 443.71 5.8.3.5-1 Pass
(3.28)
(CS) 123.983 1439.73 186.77 5.8.3.5-2 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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(7.71)
124.324 1414.18 186.77 5.8.3.5-2 Pass
(7.57)
124.994 1363.57 186.77 5.8.3.5-2 Pass
(7.30)
(PSXFR) 125.827 1231.72 186.77 5.8.3.5-2 Pass
(6.59)
(FoS) 127.618 528.94 186.77 5.8.3.5-2 Pass
(2.83)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Stirrup Detailing Check [5.8.2.5, 5.8.2.7, 5.10.3.1.2]
(0.0Ls) 0.000 #4 3.000 24.000 2.495 1.600 0.136 Pass
0.336 #4 4.000 24.000 2.495 1.200 0.136 Pass
(FoS) 0.542 #4 4.000 24.000 2.495 1.200 0.136 Pass
(PSXFR) 2.333 #4 4.000 24.000 2.495 1.200 0.136 Pass
2.336 #4 6.000 24.000 2.495 0.800 0.136 Pass
3.166 #4 6.000 24.000 2.495 0.800 0.136 Pass
3.836 #4 8.000 24.000 2.495 0.600 0.136 Pass
(CS) 4.172 #4 8.000 24.000 2.495 0.600 0.136 Pass
(H) 4.375 #4 8.000 24.000 2.495 0.600 0.136 Pass
5.836 #4 12.000 24.000 2.495 0.400 0.136 Pass
(1.5H) 6.292 #4 12.000 24.000 2.495 0.400 0.136 Pass
12.282 #4 12.000 24.000 2.495 0.400 0.136 Pass
(0.1Ls) 12.816 #4 12.000 24.000 2.495 0.400 0.136 Pass
12.836 #4 18.000 24.000 2.495 0.267 0.136 Pass
25.232 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.2Ls) 25.632 #4 18.000 24.000 2.495 0.267 0.136 Pass
38.181 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.3Ls) 38.448 #4 18.000 24.000 2.495 0.267 0.136 Pass
51.130 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.4Ls) 51.264 #4 18.000 24.000 2.495 0.267 0.136 Pass
(HP) 57.672 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.5Ls) 64.080 #4 18.000 24.000 2.495 0.267 0.136 Pass
(HP) 70.488 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.6Ls) 76.896 #4 18.000 24.000 2.495 0.267 0.136 Pass
77.029 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.7Ls) 89.712 #4 18.000 24.000 2.495 0.267 0.136 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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89.979 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.8Ls) 102.527 #4 18.000 24.000 2.495 0.267 0.136 Pass
102.928 #4 18.000 24.000 2.495 0.267 0.136 Pass
115.324 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.9Ls) 115.343 #4 12.000 24.000 2.495 0.400 0.136 Pass
115.877 #4 12.000 24.000 2.495 0.400 0.136 Pass
(1.5H) 121.868 #4 12.000 24.000 2.495 0.400 0.136 Pass
122.324 #4 12.000 24.000 2.495 0.400 0.136 Pass
(H) 123.784 #4 8.000 24.000 2.495 0.600 0.136 Pass
(CS) 123.983 #4 8.000 24.000 2.495 0.600 0.136 Pass
124.324 #4 8.000 24.000 2.495 0.600 0.136 Pass
124.994 #4 6.000 24.000 2.495 0.800 0.136 Pass
(PSXFR) 125.827 #4 4.000 24.000 2.495 1.200 0.136 Pass
(FoS) 127.618 #4 4.000 24.000 2.495 1.200 0.136 Pass
127.824 #4 4.000 24.000 2.495 1.200 0.136 Pass
(1.0Ls) 128.159 #4 3.000 24.000 2.495 1.600 0.136 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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TxDOT Summary Report (Long Form)
For
Span 1 Girder L
January 31, 2015 5:23:41 pm
PGSuper
Copyright  2015, WSDOT, All Rights Reserved
Version 2.7.3 - Built on Jul 23 2013
Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
File \\psf\Dropbox\Projecte\Paloma\Documento 1. Memoria y anejos\05. Estructuras\Aux Files\Bridge 54 SB.pgs
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Trans. Reinforcement data for Span 1, Girder L does not match Girder Library entry Tx46 (5.5 HDP)
Long. Reinforcement data for Span 1, Girder L does not match Girder Library entry Tx46 (5.5 HDP)
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
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Specification Check Summary
The Specification Check Was Not Successful
Horizontal Interface Shears/Length check failed for Strength I Limit State [5.8.4].
Girder Summary
Note: A Non-Standard Strand Fill Was Used For Span 1 Girder L
NOTE: Stresses show in the above table reflect the following sign convention:
Compressive Stress is positive. Tensile Stress is negative
TxDOT Girder Schedule
Span 1
Girder L
Girder Type Tx46 (5.5 HDP)
Prestressing Strands Total
NO. (Nh + Ns) 52
Size 0.600 in Dia.
Strength Grade 270 Low Relaxation
Eccentricity @ CL 14.065 in
Eccentricity @ End 6.065 in
Prestressing Strands Depressed
NO. (# of Harped Strands) 16
Yb of Topmost Depressed Strand(s) @ End 42.500 in
Concrete
Release Strength f'ci 6.900 KSI
Minimum 28 day compressive strength f'c 9.400 KSI
Optional Design
Design Load Compressive Stress (Top CL) 6.380 KSI
Design Load Tensile Stress (Bottom CL) -5.784 KSI
Required minimum ultimate moment capacity 8784.21 kip-ft
Live Load Distribution Factor for Moment (Strength and Service Limit States) 0.65923
Live Load Distribution Factor for Shear (Strength and Service Limit States) 0.67755
Live Load Distribution Factor for Moment (Fatigue Limit States) 0.60000
Non-Standard Strand Pattern for 
Span 1 Girder L
2.5 ABCDEFG (14)
4.5 ABCDEFG (14)
6.5 ABCDEFG (14)
8.5 A (2)
10.5 A (2)
Row
(in)
Strands
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Loading Details
Uniform Loads Applied Along the Entire Girder
Distribution of Uniform Barrier, Sidewalk, and Pedestrian Loads to Girder
12.5 A (2)
14.5 A (2)
16.5 A (2)
Row
(in)
Strands
Girder Line Geometry
Girder Type Tx46 (5.5 HDP)
Span Length, CL Bearing to CL Bearing 128.137 ft
Girder Length 129.471 ft
Number of Girders 23
Girder Spacing Datum Start of Span Measured at and along the centerline pier
Left Girder Spacing Start of Span 6.325 ft
Right Girder Spacing Start of Span 6.325 ft
Girder Spacing Datum End of Span Measured at and along the centerline pier
Left Girder Spacing End of Span 4.054 ft
Right Girder Spacing End of Span 4.054 ft
Slab Thickness for Design 8.000 in
Slab Thickness for Construction 8.000 in
Slab Offset at Start ("A" Dimension) 10.250 in
Slab Offset at End ("A" Dimension) 10.250 in
Overlay 25.000 PSF
Left Traffic Barrier SSTR
Right Traffic Barrier SSTR
Traffic Barrier Weight (per girder) 0.000 kip/ft
Connection type at Pier 1 I Girders CIP INT BENT
Connection type at Pier 2 I Girders CIP INT BENT
Girder 0.793
Load Type w
(kip/ft)
Left Ext. Barrier 0.376 0.000 0.000
Right Ext. Barrier 0.376 0.000 0.000
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
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Slab Load Applied Between Bearings
Slab Load is approximated with Linear Load Segments applied along the length of the girder
Haunch weight includes effects of roadway geometry but does not include a reduction for camber
0.000 0.199 0.316 0.201 0.716
0.336 0.199 0.315 0.201 0.715
0.542 0.198 0.315 0.201 0.715
2.333 0.197 0.314 0.202 0.713
2.336 0.197 0.314 0.202 0.713
2.875 0.196 0.313 0.203 0.712
3.167 0.196 0.313 0.203 0.712
3.836 0.196 0.312 0.203 0.711
4.172 0.195 0.312 0.203 0.711
4.375 0.195 0.312 0.204 0.710
5.750 0.194 0.311 0.205 0.709
5.836 0.194 0.310 0.205 0.709
6.292 0.193 0.310 0.205 0.709
12.280 0.188 0.305 0.211 0.704
12.814 0.188 0.304 0.211 0.703
12.836 0.188 0.304 0.211 0.703
25.227 0.177 0.294 0.229 0.700
25.627 0.177 0.293 0.230 0.700
38.174 0.166 0.282 0.252 0.700
38.441 0.165 0.282 0.252 0.700
51.121 0.154 0.271 0.275 0.700
51.255 0.154 0.271 0.275 0.700
57.662 0.149 0.265 0.284 0.698
57.667 0.149 0.265 0.284 0.698
64.069 0.143 0.260 0.291 0.694
70.470 0.137 0.254 0.295 0.686
70.475 0.137 0.254 0.295 0.686
76.882 0.132 0.248 0.296 0.676
77.016 0.132 0.248 0.296 0.676
89.696 0.121 0.237 0.289 0.647
89.963 0.120 0.237 0.289 0.646
102.510 0.109 0.226 0.271 0.607
102.910 0.109 0.226 0.270 0.605
115.301 0.098 0.215 0.242 0.555
115.323 0.098 0.215 0.242 0.555
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
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Overlay
115.857 0.098 0.214 0.240 0.553
121.845 0.093 0.209 0.222 0.524
122.301 0.092 0.209 0.221 0.522
122.387 0.092 0.209 0.221 0.522
123.762 0.091 0.208 0.216 0.515
123.961 0.091 0.207 0.216 0.514
124.301 0.090 0.207 0.214 0.512
124.971 0.090 0.207 0.212 0.509
125.262 0.090 0.206 0.211 0.507
125.804 0.089 0.206 0.209 0.504
127.595 0.088 0.204 0.203 0.495
127.801 0.087 0.204 0.202 0.494
128.137 0.087 0.204 0.201 0.492
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
0.000 0.336 143.764 143.628 0.156 0.156
0.336 0.542 143.628 143.546 0.156 0.156
0.542 2.333 143.546 142.826 0.156 0.155
2.333 2.336 142.826 142.824 0.155 0.155
2.336 2.875 142.824 142.608 0.155 0.155
2.875 3.167 142.608 142.491 0.155 0.155
3.167 3.836 142.491 142.221 0.155 0.155
3.836 4.172 142.221 142.087 0.155 0.154
4.172 4.375 142.087 142.005 0.154 0.154
4.375 5.750 142.005 141.452 0.154 0.154
5.750 5.836 141.452 141.417 0.154 0.154
5.836 6.292 141.417 141.234 0.154 0.154
6.292 12.280 141.234 138.826 0.154 0.151
12.280 12.814 138.826 138.612 0.151 0.151
12.814 12.836 138.612 138.603 0.151 0.151
12.836 25.227 138.603 133.621 0.151 0.145
25.227 25.627 133.621 133.460 0.145 0.145
25.627 38.174 133.460 128.415 0.145 0.140
38.174 38.441 128.415 128.308 0.140 0.139
38.441 51.121 128.308 123.209 0.139 0.134
51.121 51.255 123.209 123.156 0.134 0.134
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Overlay load is distributed uniformly among all girders per LRFD 4.6.2.2.1
Wcc is the curb to curb width
Live Load Details
Live Loads used for Design
The following live loads were applied to the design (Service and Strength I) limit states:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User-defined vehicular live load: HL93-TRUCK
Configuration: Truck applied only (no lane)
Usage: Use for all actions at all locations
51.255 57.662 123.156 120.580 0.134 0.131
57.662 57.667 120.580 120.578 0.131 0.131
57.667 64.069 120.578 118.004 0.131 0.128
64.069 70.470 118.004 115.430 0.128 0.125
70.470 70.475 115.430 115.428 0.125 0.125
70.475 76.882 115.428 112.852 0.125 0.123
76.882 77.016 112.852 112.798 0.123 0.123
77.016 89.696 112.798 107.700 0.123 0.117
89.696 89.963 107.700 107.593 0.117 0.117
89.963 102.510 107.593 102.548 0.117 0.111
102.510 102.910 102.548 102.387 0.111 0.111
102.910 115.301 102.387 97.405 0.111 0.106
115.301 115.323 97.405 97.396 0.106 0.106
115.323 115.857 97.396 97.181 0.106 0.106
115.857 121.845 97.181 94.774 0.106 0.103
121.845 122.301 94.774 94.591 0.103 0.103
122.301 122.387 94.591 94.556 0.103 0.103
122.387 123.762 94.556 94.003 0.103 0.102
123.762 123.961 94.003 93.923 0.102 0.102
123.961 124.301 93.923 93.786 0.102 0.102
124.301 124.971 93.786 93.517 0.102 0.102
124.971 125.262 93.517 93.400 0.102 0.102
125.262 125.804 93.400 93.182 0.102 0.101
125.804 127.595 93.182 92.462 0.101 0.101
127.595 127.801 92.462 92.379 0.101 0.100
127.801 128.137 92.379 92.244 0.100 0.100
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
Axle Weight
(kip)
Spacing
(ft)
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Live Loads Used for Fatigue Limit States
The following live loads were applied to the Fatigue I limit state:
AASHTO LRFD 3.6.1.4: Fatigue Vehicular Live Load
Live Loads Used for Design Permit Limit State
The following live loads were applied to the design permit (Strength II) limit state:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User Defined Loads
Locations are measured from left support.
Point loads were not defined for this girder
Distributed loads were not defined for this girder
Moment loads were not defined for this girder
Camber and Deflections
1 8.00
2 32.00 14.000
3 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
Camber and Deflection for Span 1 Girder L
Estimated camber at 40 days, D 3.567 in 0.297 ft
Estimated camber at 120 days, D 4.335 in 0.361 ft
Deflection (Prestressing) 7.802 in 0.650 ft
Deflection (Girder) -5.074 in -0.423 ft
Deflection (Slab and Diaphragms) -2.901 in -0.242 ft
Deflection (Traffic Barrier) 0.000 in 0.000 ft
Deflection (Overlay) -0.345 in -0.029 ft
Deflection (User Defined DC) 0.000 in 0.000 ft
Deflection (User Defined DW) 0.000 in 0.000 ft
Screed Camber, C 2.901 in 0.242 ft
Excess Camber (Based on Design Camber) 1.434 in 0.119 ft
Live Load Deflection (HL93 - Per Lane) -4.831 in -0.403 ft
Optional Live Load Deflection (LRFD 3.6.1.3.2) -0.975 in -0.081 ft
Slab Offset ("A" Dimension)
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Prestress Force and Strand Stresses
Stress Checks
Specification = AASHTO LRFD Bridge Design Specifications - US Units
Stress Check for Service I for Casting Yard Stage (At Release) [5.9.4.1.2]
For temporary stresses before losses in pretensioned components
Allowable tensile stress = 0.0948f'ci but not more than 0.200 KSI = 0.200 KSI
Allowable tensile stress = 0.2400f'ci = 0.630 KSI if bonded reinforcement sufficient to resist the tensile force in the concrete is 
provided.
Allowable compressive stress = -0.6f'ci = -4.140 KSI
f'ci required to satisfy this stress check = 6.514 KSI
10.250 8.500 Excessive The haunch depth in the middle of the girder exceeds the depth at the ends by 1.139 in. 
Check stirrup lengths to ensure they engage the deck in all locations.
Minimum
Provided
(in)
Required
(in)
Status Notes
Effective Prestress at Mid-Span
At Jacking 2285.01 0.000 202.500
Before Prestress Transfer 2285.01 0.000 202.500
After Prestress Transfer 2060.08 19.933 182.567
At Lifting 2060.08 19.933 182.567
At Shipping 1985.05 26.583 175.917
After Deck Placement 1866.90 37.053 165.447
After Superimposed Dead Loads 1866.90 37.053 165.447
Final 1844.69 39.022 163.478
Final with Live Load 1927.99 31.640 170.860
Loss Stage Permanent Strand
Force
(kip)
Eff. Loss
(KSI)
fpe
(KSI)
(0.0Lg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
0.667 -0.235 -0.894 -0.053 0.041 -0.288 -0.853 Pass
(-)
Pass
(-)
Pass
(4.85)
(PSXFR) 3.000 -0.969 -4.092 -0.236 0.183 -1.205 -3.909 Pass
(-)
Pass
(-)
Pass
(1.06)
(H) 3.833 -0.938 -4.116 -0.300 0.233 -1.238 -3.884 Pass
(-)
Pass
(-)
Pass
(1.07)
5.042 -0.893 -4.151 -0.390 0.303 -1.284 -3.848 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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(-) (-) (1.08)
(0.1Lg) 12.947 -0.599 -4.382 -0.938 0.729 -1.538 -3.653 Pass
(-)
Pass
(-)
Pass
(1.13)
13.481 -0.579 -4.397 -0.973 0.755 -1.552 -3.642 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.2Lg) 25.894 -0.117 -4.758 -1.668 1.295 -1.785 -3.463 Pass
(-)
Pass
(-)
Pass
(1.20)
26.294 -0.102 -4.769 -1.688 1.310 -1.790 -3.459 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.3Lg) 38.841 0.365 -5.125 -2.190 1.700 -1.825 -3.425 Pass
(-)
Pass
(-)
Pass
(1.21)
39.108 0.375 -5.133 -2.198 1.707 -1.823 -3.426 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.4Lg) 51.788 0.843 -5.476 -2.502 1.943 -1.659 -3.534 Pass
(-)
Pass
(-)
Pass
(1.17)
51.922 0.848 -5.480 -2.505 1.944 -1.657 -3.535 Pass
(-)
Pass
(-)
Pass
(1.17)
(HP) 58.329 1.082 -5.644 -2.581 2.004 -1.500 -3.641 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.5Lg) 64.735 1.082 -5.647 -2.607 2.024 -1.525 -3.623 Pass
(-)
Pass
(-)
Pass
(1.14)
(HP) 71.142 1.082 -5.644 -2.581 2.004 -1.500 -3.641 Pass
(-)
Pass
(-)
Pass
(1.14)
77.549 0.848 -5.480 -2.505 1.944 -1.657 -3.535 Pass
(-)
Pass
(-)
Pass
(1.17)
(0.6Lg) 77.682 0.843 -5.476 -2.502 1.943 -1.659 -3.534 Pass
(-)
Pass
(-)
Pass
(1.17)
90.363 0.375 -5.133 -2.198 1.707 -1.823 -3.426 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.7Lg) 90.630 0.365 -5.125 -2.190 1.700 -1.825 -3.425 Pass
(-)
Pass
(-)
Pass
(1.21)
103.176 -0.102 -4.769 -1.688 1.310 -1.790 -3.459 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.8Lg) 103.577 -0.117 -4.758 -1.668 1.295 -1.785 -3.463 Pass
(-)
Pass
(-)
Pass
(1.20)
115.990 -0.579 -4.397 -0.973 0.755 -1.552 -3.642 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.9Lg) 116.524 -0.599 -4.382 -0.938 0.729 -1.538 -3.653 Pass
(-)
Pass
(-)
Pass
(1.13)
124.429 -0.893 -4.151 -0.390 0.303 -1.284 -3.848 Pass
(-)
Pass
(-)
Pass
(1.08)
(H) 125.637 -0.938 -4.116 -0.300 0.233 -1.238 -3.884 Pass
(-)
Pass
(-)
Pass
(1.07)
(PSXFR) 126.471 -0.969 -4.092 -0.236 0.183 -1.205 -3.909 Pass
(-)
Pass
(-)
Pass
(1.06)
128.804 -0.235 -0.895 -0.053 0.041 -0.288 -0.853 Pass
(-)
Pass
(-)
Pass
(4.85)
(1.0Lg) 129.471 0.000 0.000 0.000 0.000 0.000 0.000 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Deck and Diaphragm Placement (Bridge Site 1) [5.9.4.2.2]
For stresses at service limit state after losses for components with bonded prestressing tendons other than piles
Allowable tensile stress = 0.0948f'c = 0.291 KSI
Allowable compressive stress = -0.45f'c = -4.230 KSI
f'c required to satisfy this stress check = 8.405 KSI
(f) (f) (f)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.206 -0.785 0.000 0.000 -0.206 -0.785 Pass
(-)
Pass
(5.39)
(PSXFR) 2.333 -0.851 -3.594 -0.341 0.265 -1.192 -3.330 Pass
(-)
Pass
(1.27)
3.167 -0.825 -3.617 -0.460 0.357 -1.284 -3.261 Pass
(-)
Pass
(1.30)
(H) 4.375 -0.786 -3.651 -0.629 0.488 -1.415 -3.163 Pass
(-)
Pass
(1.34)
12.280 -0.530 -3.875 -1.651 1.282 -2.181 -2.593 Pass
(-)
Pass
(1.63)
(0.1Ls) 12.814 -0.513 -3.890 -1.715 1.331 -2.227 -2.559 Pass
(-)
Pass
(1.65)
25.227 -0.104 -4.246 -3.009 2.336 -3.113 -1.911 Pass
(-)
Pass
(1.36)
(0.2Ls) 25.627 -0.091 -4.258 -3.044 2.363 -3.135 -1.895 Pass
(-)
Pass
(1.35)
38.174 0.328 -4.612 -3.973 3.084 -3.645 -1.528 Pass
(-)
Pass
(1.16)
(0.3Ls) 38.441 0.337 -4.620 -3.989 3.097 -3.652 -1.523 Pass
(-)
Pass
(1.16)
51.121 0.763 -4.955 -4.545 3.528 -3.782 -1.426 Pass
(-)
Pass
(1.12)
(0.4Ls) 51.255 0.767 -4.958 -4.549 3.531 -3.782 -1.427 Pass
(-)
Pass
(1.12)
(HP) 57.662 0.980 -5.112 -4.685 3.637 -3.705 -1.475 Pass
(-)
Pass
(1.14)
(0.5Ls) 64.069 0.981 -5.117 -4.725 3.668 -3.744 -1.449 Pass
(-)
Pass
(1.13)
(HP) 70.475 0.980 -5.112 -4.669 3.625 -3.689 -1.487 Pass
(-)
Pass
(1.15)
(0.6Ls) 76.882 0.767 -4.957 -4.518 3.507 -3.751 -1.450 Pass
(-)
Pass
(1.13)
77.016 0.763 -4.954 -4.514 3.504 -3.751 -1.450 Pass
(-)
Pass
(1.13)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Service I for Superimposed Dead Loads (Bridge Site 2) [5.9.4.2.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent loads
Allowable compressive stress = -0.45f'c = -4.230 KSI
f'c required to satisfy this stress check = 8.405 KSI
(0.7Ls) 89.696 0.337 -4.619 -3.933 3.053 -3.596 -1.566 Pass
(-)
Pass
(1.18)
89.963 0.328 -4.611 -3.917 3.041 -3.588 -1.571 Pass
(-)
Pass
(1.18)
(0.8Ls) 102.510 -0.091 -4.257 -2.978 2.312 -3.069 -1.945 Pass
(-)
Pass
(1.38)
102.910 -0.104 -4.245 -2.942 2.284 -3.046 -1.962 Pass
(-)
Pass
(1.39)
(0.9Ls) 115.323 -0.512 -3.889 -1.662 1.290 -2.175 -2.599 Pass
(-)
Pass
(1.63)
115.857 -0.530 -3.874 -1.600 1.242 -2.130 -2.632 Pass
(-)
Pass
(1.61)
(H) 123.762 -0.786 -3.651 -0.606 0.470 -1.391 -3.181 Pass
(-)
Pass
(1.33)
124.971 -0.825 -3.617 -0.442 0.343 -1.267 -3.274 Pass
(-)
Pass
(1.29)
(PSXFR) 125.804 -0.851 -3.594 -0.328 0.254 -1.179 -3.340 Pass
(-)
Pass
(1.27)
(1.0Ls) 128.137 -0.206 -0.785 0.000 0.000 -0.206 -0.785 Pass
(-)
Pass
(5.39)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.206 -0.785 0.000 0.000 -0.206 -0.785 Pass
(5.39)
(PSXFR) 2.333 -0.851 -3.594 -0.341 0.265 -1.192 -3.330 Pass
(1.27)
3.167 -0.825 -3.617 -0.460 0.357 -1.284 -3.261 Pass
(1.30)
(H) 4.375 -0.786 -3.651 -0.629 0.488 -1.415 -3.163 Pass
(1.34)
12.280 -0.530 -3.875 -1.651 1.282 -2.181 -2.593 Pass
(1.63)
(0.1Ls) 12.814 -0.513 -3.890 -1.715 1.331 -2.227 -2.559 Pass
(1.65)
25.227 -0.104 -4.246 -3.009 2.336 -3.113 -1.911 Pass
(1.36)
(0.2Ls) 25.627 -0.091 -4.258 -3.044 2.363 -3.135 -1.895 Pass
(1.35)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Service I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent and transient 
loads
Allowable compressive stress = -0.6f'c = -5.640 KSI
f'c required to satisfy this stress check = 8.962 KSI
38.174 0.328 -4.612 -3.973 3.084 -3.645 -1.528 Pass
(1.16)
(0.3Ls) 38.441 0.337 -4.620 -3.989 3.097 -3.652 -1.523 Pass
(1.16)
51.121 0.763 -4.955 -4.545 3.528 -3.782 -1.426 Pass
(1.12)
(0.4Ls) 51.255 0.767 -4.958 -4.549 3.531 -3.782 -1.427 Pass
(1.12)
(HP) 57.662 0.980 -5.112 -4.685 3.637 -3.705 -1.475 Pass
(1.14)
(0.5Ls) 64.069 0.981 -5.117 -4.725 3.668 -3.744 -1.449 Pass
(1.13)
(HP) 70.475 0.980 -5.112 -4.669 3.625 -3.689 -1.487 Pass
(1.15)
(0.6Ls) 76.882 0.767 -4.957 -4.518 3.507 -3.751 -1.450 Pass
(1.13)
77.016 0.763 -4.954 -4.514 3.504 -3.751 -1.450 Pass
(1.13)
(0.7Ls) 89.696 0.337 -4.619 -3.933 3.053 -3.596 -1.566 Pass
(1.18)
89.963 0.328 -4.611 -3.917 3.041 -3.588 -1.571 Pass
(1.18)
(0.8Ls) 102.510 -0.091 -4.257 -2.978 2.312 -3.069 -1.945 Pass
(1.38)
102.910 -0.104 -4.245 -2.942 2.284 -3.046 -1.962 Pass
(1.39)
(0.9Ls) 115.323 -0.512 -3.889 -1.662 1.290 -2.175 -2.599 Pass
(1.63)
115.857 -0.530 -3.874 -1.600 1.242 -2.130 -2.632 Pass
(1.61)
(H) 123.762 -0.786 -3.651 -0.606 0.470 -1.391 -3.181 Pass
(1.33)
124.971 -0.825 -3.617 -0.442 0.343 -1.267 -3.274 Pass
(1.29)
(PSXFR) 125.804 -0.851 -3.594 -0.328 0.254 -1.179 -3.340 Pass
(1.27)
(1.0Ls) 128.137 -0.206 -0.785 0.000 0.000 -0.206 -0.785 Pass
(5.39)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
(0.0Ls) 0.000 -0.199 -0.756 -0.203 0.066 -0.401 -0.690 Pass
(8.17)
(PSXFR) 2.333 -0.824 -3.477 -0.638 0.348 -1.462 -3.129 Pass
(1.80)
3.167 -0.799 -3.504 -0.790 0.446 -1.588 -3.058 Pass
(1.84)
(H) 4.375 -0.762 -3.543 -1.006 0.586 -1.768 -2.957 Pass
(1.91)
12.280 -0.520 -3.802 -2.317 1.429 -2.837 -2.373 Pass
(1.99)
(0.1Ls) 12.814 -0.503 -3.820 -2.399 1.482 -2.903 -2.339 Pass
(1.94)
25.227 -0.104 -4.242 -4.074 2.548 -4.178 -1.694 Pass
(1.35)
(0.2Ls) 25.627 -0.091 -4.256 -4.120 2.577 -4.211 -1.678 Pass
(1.34)
38.174 0.333 -4.680 -5.338 3.342 -5.005 -1.338 Pass
(1.13)
(0.3Ls) 38.441 0.342 -4.688 -5.359 3.355 -5.017 -1.333 Pass
(1.12)
51.121 0.784 -5.090 -6.111 3.812 -5.328 -1.278 Pass
(1.06)
(0.4Ls) 51.255 0.788 -5.094 -6.117 3.815 -5.329 -1.279 Pass
(1.06)
(HP) 57.662 1.011 -5.277 -6.311 3.926 -5.300 -1.351 Pass
(1.06)
(0.5Ls) 64.069 1.013 -5.285 -6.380 3.958 -5.367 -1.327 Pass
(1.05)
(HP) 70.475 1.011 -5.277 -6.336 3.911 -5.325 -1.367 Pass
(1.06)
(0.6Ls) 76.882 0.788 -5.094 -6.165 3.785 -5.377 -1.309 Pass
(1.05)
77.016 0.784 -5.090 -6.160 3.782 -5.377 -1.308 Pass
(1.05)
(0.7Ls) 89.696 0.342 -4.688 -5.442 3.301 -5.100 -1.386 Pass
(1.11)
89.963 0.333 -4.679 -5.422 3.288 -5.088 -1.391 Pass
(1.11)
(0.8Ls) 102.510 -0.091 -4.255 -4.210 2.513 -4.301 -1.742 Pass
(1.31)
102.910 -0.104 -4.241 -4.163 2.483 -4.268 -1.757 Pass
(1.32)
(0.9Ls) 115.323 -0.503 -3.819 -2.456 1.428 -2.959 -2.391 Pass
(1.91)
115.857 -0.520 -3.801 -2.371 1.376 -2.891 -2.425 Pass
(1.95)
(H) 123.762 -0.762 -3.542 -1.013 0.556 -1.775 -2.986 Pass
(1.89)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Tensile Stresses for Service III for Final with Live Load (Bridge Site 3) 
[5.9.4.2.2]
For stresses at service limit state after losses which involve traffic loading in members with bonded prestressing tendons other 
than piles
Allowable tensile stress in the precompressed tensile zone = 0.1900f'c = 0.583 KSI
f'c required to satisfy this stress check = 6.915 KSI
124.971 -0.799 -3.504 -0.787 0.422 -1.586 -3.082 Pass
(1.83)
(PSXFR) 125.804 -0.824 -3.477 -0.629 0.327 -1.452 -3.150 Pass
(1.79)
(1.0Ls) 128.137 -0.199 -0.757 -0.174 0.057 -0.373 -0.700 Pass
(8.06)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.756 0.066 -0.690 Pass
(-)
(PSXFR) 2.333 -3.477 0.480 -2.998 Pass
(-)
3.167 -3.504 0.624 -2.880 Pass
(-)
(H) 4.375 -3.543 0.829 -2.714 Pass
(-)
12.280 -3.802 2.067 -1.735 Pass
(-)
(0.1Ls) 12.814 -3.820 2.145 -1.676 Pass
(-)
25.227 -4.242 3.710 -0.532 Pass
(-)
(0.2Ls) 25.627 -4.256 3.753 -0.502 Pass
(-)
38.174 -4.680 4.873 0.193 Pass
(3.02)
(0.3Ls) 38.441 -4.688 4.892 0.203 Pass
(2.87)
51.121 -5.090 5.567 0.477 Pass
(1.22)
(0.4Ls) 51.255 -5.094 5.571 0.478 Pass
(1.22)
(HP) 57.662 -5.277 5.737 0.460 Pass
(1.27)
(0.5Ls) 64.069 -5.285 5.784 0.500 Pass
(1.17)
(HP) 70.475 -5.277 5.733 0.456 Pass
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Fatigue I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to the Fatigue I load 
combination and one-half the sum of effective prestress and permanent loads
Allowable compressive stress = -0.4f'c = -3.760 KSI
f'c required to satisfy this stress check = 7.666 KSI
(1.28)
(0.6Ls) 76.882 -5.094 5.563 0.469 Pass
(1.24)
77.016 -5.090 5.559 0.469 Pass
(1.24)
(0.7Ls) 89.696 -4.688 4.876 0.188 Pass
(3.09)
89.963 -4.679 4.857 0.178 Pass
(3.27)
(0.8Ls) 102.510 -4.255 3.733 -0.521 Pass
(-)
102.910 -4.241 3.690 -0.551 Pass
(-)
(0.9Ls) 115.323 -3.819 2.124 -1.695 Pass
(-)
115.857 -3.801 2.047 -1.754 Pass
(-)
(H) 123.762 -3.542 0.814 -2.728 Pass
(-)
124.971 -3.504 0.610 -2.894 Pass
(-)
(PSXFR) 125.804 -3.477 0.467 -3.010 Pass
(-)
(1.0Ls) 128.137 -0.757 0.057 -0.700 Pass
(-)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
(0.0Ls) 0.000 -0.199 -0.756 -0.203 0.066 -0.302 -0.312 Pass
(10+)
(PSXFR) 2.333 -0.824 -3.477 -0.441 0.207 -0.853 -1.532 Pass
(2.45)
3.167 -0.799 -3.504 -0.524 0.256 -0.924 -1.496 Pass
(2.51)
(H) 4.375 -0.762 -3.543 -0.643 0.326 -1.024 -1.446 Pass
(2.60)
12.280 -0.520 -3.802 -1.360 0.747 -1.620 -1.154 Pass
(2.32)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Moment Capacity
(0.1Ls) 12.814 -0.503 -3.820 -1.404 0.774 -1.656 -1.137 Pass
(2.27)
25.227 -0.104 -4.242 -2.314 1.306 -2.366 -0.815 Pass
(1.59)
(0.2Ls) 25.627 -0.091 -4.256 -2.339 1.321 -2.385 -0.807 Pass
(1.58)
38.174 0.333 -4.680 -3.004 1.703 -2.837 -0.637 Pass
(1.33)
(0.3Ls) 38.441 0.342 -4.688 -3.015 1.709 -2.844 -0.635 Pass
(1.32)
51.121 0.784 -5.090 -3.419 1.937 -3.028 -0.608 Pass
(1.24)
(0.4Ls) 51.255 0.788 -5.094 -3.422 1.939 -3.028 -0.608 Pass
(1.24)
(HP) 57.662 1.011 -5.277 -3.519 1.994 -3.013 -0.644 Pass
(1.25)
(0.5Ls) 64.069 1.013 -5.285 -3.543 2.010 -3.037 -0.632 Pass
(1.24)
(HP) 70.475 1.011 -5.277 -3.538 1.986 -3.033 -0.652 Pass
(1.24)
(0.6Ls) 76.882 0.788 -5.094 -3.461 1.923 -3.067 -0.624 Pass
(1.23)
77.016 0.784 -5.090 -3.458 1.921 -3.067 -0.624 Pass
(1.23)
(0.7Ls) 89.696 0.342 -4.688 -3.083 1.681 -2.912 -0.663 Pass
(1.29)
89.963 0.333 -4.679 -3.072 1.674 -2.905 -0.665 Pass
(1.29)
(0.8Ls) 102.510 -0.091 -4.255 -2.413 1.286 -2.459 -0.841 Pass
(1.53)
102.910 -0.104 -4.241 -2.388 1.271 -2.440 -0.849 Pass
(1.54)
(0.9Ls) 115.323 -0.503 -3.819 -1.451 0.743 -1.702 -1.167 Pass
(2.21)
115.857 -0.520 -3.801 -1.404 0.717 -1.664 -1.183 Pass
(2.26)
(H) 123.762 -0.762 -3.542 -0.646 0.307 -1.027 -1.464 Pass
(2.57)
124.971 -0.799 -3.504 -0.519 0.239 -0.919 -1.512 Pass
(2.49)
(PSXFR) 125.804 -0.824 -3.477 -0.430 0.192 -0.842 -1.546 Pass
(2.43)
(1.0Ls) 128.137 -0.199 -0.757 -0.174 0.057 -0.273 -0.321 Pass
(10+)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
 Positive Moment Capacity for Strength I Limit State for 
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Final with Live Load Stage (Bridge Site 3) [5.7]
(0.0Ls) 0.000 0.00 1467.34 0.00 Pass
(f)
Pass
(f)
0.336 94.50 2182.17 125.68 Pass
(10+)
Pass
(10+)
(FoS) 0.542 151.88 2603.57 202.01 Pass
(10+)
Pass
(10+)
(PSXFR) 2.333 644.65 5902.49 857.38 Pass
(6.88)
Pass
(9.16)
2.336 645.54 5903.60 858.57 Pass
(6.88)
Pass
(9.15)
2.875 790.79 6084.90 1051.75 Pass
(5.79)
Pass
(7.69)
3.167 868.86 6182.52 1155.58 Pass
(5.35)
Pass
(7.12)
3.836 1046.80 6405.35 1392.24 Pass
(4.60)
Pass
(6.12)
(CS) 4.172 1135.03 6515.95 1509.59 Pass
(4.32)
Pass
(5.74)
(H) 4.375 1188.36 6582.82 1580.51 Pass
(4.16)
Pass
(5.54)
5.750 1543.75 7029.41 2053.19 Pass
(3.42)
Pass
(4.55)
5.836 1565.81 7057.31 2082.52 Pass
(3.39)
Pass
(4.51)
(1.5H) 6.292 1681.38 7203.62 2236.24 Pass
(3.22)
Pass
(4.28)
12.280 3113.71 8600.19 4141.24 Pass
(2.08)
Pass
(2.76)
(0.1Ls) 12.814 3233.36 8614.62 4300.37 Pass
(2.00)
Pass
(2.66)
12.836 3238.44 8615.24 4307.12 Pass
(2.00)
Pass
(2.66)
25.227 5651.67 8962.64 6757.63 Pass
(1.33)
Pass
(1.59)
(0.2Ls) 25.627 5717.94 8974.11 6763.42 Pass
(1.33)
Pass
(1.57)
38.174 7427.39 9338.78 6986.68 Pass
(1.34)
Pass
(1.26)
(0.3Ls) 38.441 7455.96 9346.56 6992.19 Pass
(1.34)
Pass
(1.25)
51.121 8476.25 9712.91 7280.41 Pass
(1.33)
Pass
(1.15)
(0.4Ls) 51.255 8483.28 9716.72 7283.65 Pass
(1.33)
Pass
(1.15)
(HP) 57.662 8726.57 9897.97 7442.20 Pass
(1.33)
Pass
(1.13)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
57.667 8726.69 9897.94 7442.19 Pass
(1.33)
Pass
(1.13)
(0.5Ls) 64.069 8784.21 9853.69 7424.73 Pass
(1.33)
Pass
(1.12)
70.470 8708.29 9806.54 7413.39 Pass
(1.32)
Pass
(1.13)
(HP) 70.475 8708.16 9806.51 7413.38 Pass
(1.32)
Pass
(1.13)
(0.6Ls) 76.882 8447.44 9533.63 7227.27 Pass
(1.32)
Pass
(1.13)
77.016 8440.04 9527.91 7223.46 Pass
(1.32)
Pass
(1.13)
(0.7Ls) 89.696 7392.10 8983.31 6879.63 Pass
(1.31)
Pass
(1.22)
89.963 7363.07 8971.89 6872.87 Pass
(1.31)
Pass
(1.22)
(0.8Ls) 102.510 5642.79 8446.81 6584.03 Pass
(1.28)
Pass
(1.50)
102.910 5576.51 8430.61 6575.85 Pass
(1.28)
Pass
(1.51)
115.301 3179.75 7956.44 4229.06 Pass
(1.88)
Pass
(2.50)
(0.9Ls) 115.323 3174.78 7955.64 4222.46 Pass
(1.88)
Pass
(2.51)
115.857 3056.57 7936.62 4065.24 Pass
(1.95)
Pass
(2.60)
(1.5H) 121.845 1646.34 6661.24 2189.63 Pass
(3.04)
Pass
(4.05)
122.301 1532.81 6528.96 2038.64 Pass
(3.20)
Pass
(4.26)
122.387 1511.21 6503.78 2009.91 Pass
(3.24)
Pass
(4.30)
(H) 123.762 1162.60 6097.78 1546.26 Pass
(3.94)
Pass
(5.24)
(CS) 123.961 1111.49 6038.43 1478.28 Pass
(4.08)
Pass
(5.43)
124.301 1023.81 5936.74 1361.67 Pass
(4.36)
Pass
(5.80)
124.971 849.51 5734.57 1129.85 Pass
(5.08)
Pass
(6.75)
125.262 773.13 5645.93 1028.26 Pass
(5.49)
Pass
(7.30)
(PSXFR) 125.804 630.04 5480.17 837.96 Pass
(6.54)
Pass
(8.70)
(FoS) 127.595 148.33 2509.22 197.28 Pass
(10+)
Pass
(10+)
127.801 92.22 2122.36 122.66 Pass
(10+)
Pass
(10+)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Shear
(1.0Ls) 128.137 0.00 1447.14 0.00 Pass
(f)
Pass
(f)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
Ultimate Shears for Strength I Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 270.17 411.65 Pass
(1.52)
(H) 4.375 Yes Yes 269.41 410.91 Pass
(1.53)
5.836 Yes Yes 263.97 332.27 Pass
(1.26)
(1.5H) 6.292 Yes Yes 262.27 331.07 Pass
(1.26)
12.280 Yes Yes 240.16 311.71 Pass
(1.30)
(0.1Ls) 12.814 Yes Yes 238.21 310.21 Pass
(1.30)
12.836 Yes Yes 238.12 262.91 Pass
(1.10)
25.227 Yes Yes 193.24 236.81 Pass
(1.23)
(0.2Ls) 25.627 Yes Yes 191.81 236.36 Pass
(1.23)
38.174 Yes Yes 147.45 221.92 Pass
(1.51)
(0.3Ls) 38.441 Yes Yes 146.52 220.34 Pass
(1.50)
51.121 Yes Yes 102.76 188.90 Pass
(1.84)
(0.4Ls) 51.255 Yes Yes 102.30 188.85 Pass
(1.85)
(HP) 57.662 Yes Yes 80.61 191.25 Pass
(2.37)
(0.5Ls) 64.069 Yes Yes 62.11 169.18 Pass
(2.72)
(HP) 70.475 Yes Yes 83.43 191.72 Pass
(2.30)
(0.6Ls) 76.882 Yes Yes 104.90 190.40 Pass
(1.82)
77.016 Yes Yes 105.35 190.48 Pass
(1.81)
(0.7Ls) 89.696 Yes Yes 148.18 227.25 Pass
(1.53)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
89.963 Yes Yes 149.08 228.02 Pass
(1.53)
(0.8Ls) 102.510 Yes Yes 191.76 238.29 Pass
(1.24)
102.910 Yes Yes 193.13 238.79 Pass
(1.24)
115.301 Yes Yes 235.40 265.09 Pass
(1.13)
(0.9Ls) 115.323 Yes Yes 235.48 312.65 Pass
(1.33)
115.857 Yes Yes 237.30 314.20 Pass
(1.32)
(1.5H) 121.845 Yes Yes 257.73 336.17 Pass
(1.30)
122.301 Yes Yes 259.28 337.33 Pass
(1.30)
(H) 123.762 Yes Yes 264.26 416.31 Pass
(1.58)
(CS) 123.961 Yes Yes 264.93 417.06 Pass
(1.57)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
Ultimate Shears for Strength II Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 217.11 419.71 Pass
(1.93)
(H) 4.375 Yes Yes 216.46 419.11 Pass
(1.94)
5.836 Yes Yes 211.80 340.96 Pass
(1.61)
(1.5H) 6.292 Yes Yes 210.35 340.04 Pass
(1.62)
12.280 Yes Yes 191.44 324.10 Pass
(1.69)
(0.1Ls) 12.814 Yes Yes 189.76 322.75 Pass
(1.70)
12.836 Yes Yes 189.69 274.93 Pass
(1.45)
25.227 Yes Yes 151.25 251.83 Pass
(1.67)
(0.2Ls) 25.627 Yes Yes 150.02 251.42 Pass
(1.68)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
Horizontal Interface Shears/Length for Strength I Limit State [5.8.4]
38.174 Yes Yes 111.96 243.39 Pass
(2.17)
(0.3Ls) 38.441 Yes Yes 111.16 243.36 Pass
(2.19)
51.121 No Yes 73.56 245.80 Pass
(3.34)
(0.4Ls) 51.255 No Yes 73.16 245.86 Pass
(3.36)
(HP) 57.662 No Yes 54.49 249.83 Pass
(4.58)
(0.5Ls) 64.069 No Yes 38.96 230.12 Pass
(5.91)
(HP) 70.475 No Yes 57.31 249.95 Pass
(4.36)
(0.6Ls) 76.882 No Yes 75.76 246.28 Pass
(3.25)
77.016 No Yes 76.15 246.22 Pass
(3.23)
(0.7Ls) 89.696 Yes Yes 112.83 244.66 Pass
(2.17)
89.963 Yes Yes 113.60 244.71 Pass
(2.15)
(0.8Ls) 102.510 Yes Yes 149.98 253.57 Pass
(1.69)
102.910 Yes Yes 151.14 254.04 Pass
(1.68)
115.301 Yes Yes 186.97 277.29 Pass
(1.48)
(0.9Ls) 115.323 Yes Yes 187.03 325.36 Pass
(1.74)
115.857 Yes Yes 188.57 326.76 Pass
(1.73)
(1.5H) 121.845 Yes Yes 205.81 345.53 Pass
(1.68)
122.301 Yes Yes 207.11 346.40 Pass
(1.67)
(H) 123.762 Yes Yes 211.31 424.85 Pass
(2.01)
(CS) 123.961 Yes Yes 211.88 425.45 Pass
(2.01)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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(CS) 4.172 8.000 24.000 Pass 0.600 0.280 Pass 88.519 117.282 Pass
(1.32)
(H) 4.375 8.000 24.000 Pass 0.600 0.280 Pass 88.203 117.282 Pass
(1.33)
5.836 12.000 24.000 Pass 0.400 0.280 Pass 85.951 106.482 Pass
(1.24)
(1.5H) 6.292 12.000 24.000 Pass 0.400 0.280 Pass 85.255 106.482 Pass
(1.25)
12.280 12.000 24.000 Pass 0.400 0.280 Pass 76.369 106.482 Pass
(1.39)
(0.1Ls) 12.814 12.000 24.000 Pass 0.400 0.280 Pass 75.600 106.482 Pass
(1.41)
12.836 18.000 24.000 Pass 0.267 0.280 Fail 75.567 99.282 Pass
(1.31)
25.227 18.000 24.000 Pass 0.267 N/A N/A 58.686 99.282 Pass
(1.69)
(0.2Ls) 25.627 18.000 24.000 Pass 0.267 N/A N/A 58.171 99.282 Pass
(1.71)
38.174 18.000 24.000 Pass 0.267 N/A N/A 42.854 99.282 Pass
(2.32)
(0.3Ls) 38.441 18.000 24.000 Pass 0.267 N/A N/A 42.545 99.282 Pass
(2.33)
51.121 18.000 24.000 Pass 0.267 N/A N/A 28.634 99.282 Pass
(3.47)
(0.4Ls) 51.255 18.000 24.000 Pass 0.267 N/A N/A 28.495 99.282 Pass
(3.48)
(HP) 57.662 18.000 24.000 Pass 0.267 N/A N/A 22.003 99.282 Pass
(4.51)
(0.5Ls) 64.069 18.000 24.000 Pass 0.267 N/A N/A 16.953 99.282 Pass
(5.86)
(HP) 70.475 18.000 24.000 Pass 0.267 N/A N/A 22.774 99.282 Pass
(4.36)
(0.6Ls) 76.882 18.000 24.000 Pass 0.267 N/A N/A 29.218 99.282 Pass
(3.40)
77.016 18.000 24.000 Pass 0.267 N/A N/A 29.356 99.282 Pass
(3.38)
(0.7Ls) 89.696 18.000 24.000 Pass 0.267 N/A N/A 43.028 99.282 Pass
(2.31)
89.963 18.000 24.000 Pass 0.267 N/A N/A 43.329 99.282 Pass
(2.29)
(0.8Ls) 102.510 18.000 24.000 Pass 0.267 N/A N/A 58.158 99.282 Pass
(1.71)
102.910 18.000 24.000 Pass 0.267 N/A N/A 58.653 99.282 Pass
(1.69)
115.301 18.000 24.000 Pass 0.267 0.268 Fail 74.704 99.282 Pass
(1.33)
(0.9Ls) 115.323 12.000 24.000 Pass 0.400 0.269 Pass 74.735 106.482 Pass
(1.42)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Horizontal Interface Shears/Length for Strength II Limit State [5.8.4]
115.857 12.000 24.000 Pass 0.400 0.280 Pass 75.459 106.482 Pass
(1.41)
(1.5H) 121.845 12.000 24.000 Pass 0.400 0.280 Pass 83.777 106.482 Pass
(1.27)
122.301 12.000 24.000 Pass 0.400 0.280 Pass 84.424 106.482 Pass
(1.26)
(H) 123.762 8.000 24.000 Pass 0.600 0.280 Pass 86.516 117.282 Pass
(1.36)
(CS) 123.961 8.000 24.000 Pass 0.600 0.280 Pass 86.803 117.282 Pass
(1.35)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(CS) 4.172 8.000 24.000 Pass 0.600 0.180 Pass 71.134 117.282 Pass
(1.65)
(H) 4.375 8.000 24.000 Pass 0.600 0.174 Pass 70.867 117.282 Pass
(1.65)
5.836 12.000 24.000 Pass 0.400 N/A N/A 68.965 106.482 Pass
(1.54)
(1.5H) 6.292 12.000 24.000 Pass 0.400 N/A N/A 68.378 106.482 Pass
(1.56)
12.280 12.000 24.000 Pass 0.400 N/A N/A 60.874 106.482 Pass
(1.75)
(0.1Ls) 12.814 12.000 24.000 Pass 0.400 N/A N/A 60.225 106.482 Pass
(1.77)
12.836 18.000 24.000 Pass 0.267 N/A N/A 60.197 99.282 Pass
(1.65)
25.227 18.000 24.000 Pass 0.267 N/A N/A 45.933 99.282 Pass
(2.16)
(0.2Ls) 25.627 18.000 24.000 Pass 0.267 N/A N/A 45.497 99.282 Pass
(2.18)
38.174 18.000 24.000 Pass 0.267 N/A N/A 32.541 99.282 Pass
(3.05)
(0.3Ls) 38.441 18.000 24.000 Pass 0.267 N/A N/A 32.280 99.282 Pass
(3.08)
51.121 18.000 24.000 Pass 0.267 N/A N/A 20.496 99.282 Pass
(4.84)
(0.4Ls) 51.255 18.000 24.000 Pass 0.267 N/A N/A 20.379 99.282 Pass
(4.87)
(HP) 57.662 18.000 24.000 Pass 0.267 N/A N/A 14.874 99.282 Pass
(6.67)
(0.5Ls) 64.069 18.000 24.000 Pass 0.267 N/A N/A 10.634 99.282 Pass
(9.34)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Longitudinal Reinforcement for Shear Check - Strength I [5.8.3.5]
(HP) 70.475 18.000 24.000 Pass 0.267 N/A N/A 15.645 99.282 Pass
(6.35)
(0.6Ls) 76.882 18.000 24.000 Pass 0.267 N/A N/A 21.102 99.282 Pass
(4.70)
77.016 18.000 24.000 Pass 0.267 N/A N/A 21.219 99.282 Pass
(4.68)
(0.7Ls) 89.696 18.000 24.000 Pass 0.267 N/A N/A 32.762 99.282 Pass
(3.03)
89.963 18.000 24.000 Pass 0.267 N/A N/A 33.016 99.282 Pass
(3.01)
(0.8Ls) 102.510 18.000 24.000 Pass 0.267 N/A N/A 45.484 99.282 Pass
(2.18)
102.910 18.000 24.000 Pass 0.267 N/A N/A 45.900 99.282 Pass
(2.16)
115.301 18.000 24.000 Pass 0.267 N/A N/A 59.334 99.282 Pass
(1.67)
(0.9Ls) 115.323 12.000 24.000 Pass 0.400 N/A N/A 59.359 106.482 Pass
(1.79)
115.857 12.000 24.000 Pass 0.400 N/A N/A 59.964 106.482 Pass
(1.78)
(1.5H) 121.845 12.000 24.000 Pass 0.400 N/A N/A 66.900 106.482 Pass
(1.59)
122.301 12.000 24.000 Pass 0.400 N/A N/A 67.439 106.482 Pass
(1.58)
(H) 123.762 8.000 24.000 Pass 0.600 N/A N/A 69.180 117.282 Pass
(1.70)
(CS) 123.961 8.000 24.000 Pass 0.600 N/A N/A 69.419 117.282 Pass
(1.69)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(FoS) 0.542 546.88 296.05 5.8.3.5-2 Pass
(1.85)
(PSXFR) 2.333 1298.16 296.05 5.8.3.5-2 Pass
(4.39)
2.336 1298.41 296.05 5.8.3.5-2 Pass
(4.39)
3.167 1436.41 296.05 5.8.3.5-2 Pass
(4.85)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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3.836 1488.98 296.05 5.8.3.5-2 Pass
(5.03)
(CS) 4.172 1515.09 296.05 5.8.3.5-2 Pass
(5.12)
(H) 4.375 1530.88 621.73 5.8.3.5-1 Pass
(2.46)
5.836 1643.12 791.10 5.8.3.5-1 Pass
(2.08)
(1.5H) 6.292 1677.68 818.98 5.8.3.5-1 Pass
(2.05)
12.280 2220.16 1200.05 5.8.3.5-1 Pass
(1.85)
(0.1Ls) 12.814 2222.08 1229.17 5.8.3.5-1 Pass
(1.81)
12.836 2222.17 1279.41 5.8.3.5-1 Pass
(1.74)
25.227 2580.60 1923.06 5.8.3.5-1 Pass
(1.34)
(0.2Ls) 25.627 2581.62 1938.01 5.8.3.5-1 Pass
(1.33)
38.174 2822.77 2344.80 5.8.3.5-1 Pass
(1.20)
(0.3Ls) 38.441 2823.16 2349.48 5.8.3.5-1 Pass
(1.20)
51.121 2835.27 2473.95 5.8.3.5-1 Pass
(1.15)
(0.4Ls) 51.255 2835.34 2474.19 5.8.3.5-1 Pass
(1.15)
(HP) 57.662 2837.48 2462.97 5.8.3.5-1 Pass
(1.15)
(0.5Ls) 64.069 2831.10 2496.21 5.8.3.5-1 Pass
(1.13)
(HP) 70.475 2823.82 2460.23 5.8.3.5-1 Pass
(1.15)
(0.6Ls) 76.882 2806.58 2467.86 5.8.3.5-1 Pass
(1.14)
77.016 2806.18 2467.49 5.8.3.5-1 Pass
(1.14)
(0.7Ls) 89.696 2758.83 2330.31 5.8.3.5-1 Pass
(1.18)
89.963 2757.63 2325.24 5.8.3.5-1 Pass
(1.19)
(0.8Ls) 102.510 2484.80 1909.37 5.8.3.5-1 Pass
(1.30)
102.910 2482.60 1894.14 5.8.3.5-1 Pass
(1.31)
115.301 2106.94 1253.23 5.8.3.5-1 Pass
(1.68)
(0.9Ls) 115.323 2106.81 1202.70 5.8.3.5-1 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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Longitudinal Reinforcement for Shear Check - Strength II [5.8.3.5]
(1.75)
115.857 2103.79 1173.68 5.8.3.5-1 Pass
(1.79)
(1.5H) 121.845 1595.55 799.67 5.8.3.5-1 Pass
(2.00)
122.301 1562.49 772.11 5.8.3.5-1 Pass
(2.02)
(H) 123.762 1454.49 603.27 5.8.3.5-1 Pass
(2.41)
(CS) 123.961 1439.60 284.91 5.8.3.5-2 Pass
(5.05)
124.301 1414.08 284.91 5.8.3.5-2 Pass
(4.96)
124.971 1363.46 284.91 5.8.3.5-2 Pass
(4.79)
(PSXFR) 125.804 1231.60 284.91 5.8.3.5-2 Pass
(4.32)
(FoS) 127.595 528.69 284.91 5.8.3.5-2 Pass
(1.86)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
(FoS) 0.542 546.88 191.46 5.8.3.5-2 Pass
(2.86)
(PSXFR) 2.333 1298.16 191.46 5.8.3.5-2 Pass
(6.78)
2.336 1298.41 191.46 5.8.3.5-2 Pass
(6.78)
3.167 1436.41 191.46 5.8.3.5-2 Pass
(7.50)
3.836 1488.98 191.46 5.8.3.5-2 Pass
(7.78)
(CS) 4.172 1515.09 191.46 5.8.3.5-2 Pass
(7.91)
(H) 4.375 1530.88 455.51 5.8.3.5-1 Pass
(3.36)
5.836 1643.12 600.08 5.8.3.5-1 Pass
(2.74)
(1.5H) 6.292 1677.68 622.55 5.8.3.5-1 Pass
(2.69)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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12.280 2220.16 930.46 5.8.3.5-1 Pass
(2.39)
(0.1Ls) 12.814 2222.08 953.93 5.8.3.5-1 Pass
(2.33)
12.836 2222.17 1005.02 5.8.3.5-1 Pass
(2.21)
25.227 2580.60 1523.96 5.8.3.5-1 Pass
(1.69)
(0.2Ls) 25.627 2581.62 1535.97 5.8.3.5-1 Pass
(1.68)
38.174 2822.77 1862.97 5.8.3.5-1 Pass
(1.52)
(0.3Ls) 38.441 2823.16 1866.83 5.8.3.5-1 Pass
(1.51)
51.121 2835.27 1981.23 5.8.3.5-1 Pass
(1.43)
(0.4Ls) 51.255 2835.34 1981.73 5.8.3.5-1 Pass
(1.43)
(HP) 57.662 2837.48 1983.79 5.8.3.5-1 Pass
(1.43)
(0.5Ls) 64.069 2831.10 2020.27 5.8.3.5-1 Pass
(1.40)
(HP) 70.475 2823.82 1981.32 5.8.3.5-1 Pass
(1.43)
(0.6Ls) 76.882 2806.58 1973.48 5.8.3.5-1 Pass
(1.42)
77.016 2806.18 1972.85 5.8.3.5-1 Pass
(1.42)
(0.7Ls) 89.696 2758.83 1847.81 5.8.3.5-1 Pass
(1.49)
89.963 2757.63 1843.66 5.8.3.5-1 Pass
(1.50)
(0.8Ls) 102.510 2484.80 1508.43 5.8.3.5-1 Pass
(1.65)
102.910 2482.60 1496.16 5.8.3.5-1 Pass
(1.66)
115.301 2106.94 979.38 5.8.3.5-1 Pass
(2.15)
(0.9Ls) 115.323 2106.81 927.98 5.8.3.5-1 Pass
(2.27)
115.857 2103.79 904.62 5.8.3.5-1 Pass
(2.33)
(1.5H) 121.845 1595.55 602.89 5.8.3.5-1 Pass
(2.65)
122.301 1562.49 580.73 5.8.3.5-1 Pass
(2.69)
(H) 123.762 1454.49 443.29 5.8.3.5-1 Pass
(3.28)
(CS) 123.961 1439.60 186.57 5.8.3.5-2 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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(7.72)
124.301 1414.08 186.57 5.8.3.5-2 Pass
(7.58)
124.971 1363.46 186.57 5.8.3.5-2 Pass
(7.31)
(PSXFR) 125.804 1231.60 186.57 5.8.3.5-2 Pass
(6.60)
(FoS) 127.595 528.69 186.57 5.8.3.5-2 Pass
(2.83)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Stirrup Detailing Check [5.8.2.5, 5.8.2.7, 5.10.3.1.2]
(0.0Ls) 0.000 #4 3.000 24.000 2.495 1.600 0.136 Pass
0.336 #4 4.000 24.000 2.495 1.200 0.136 Pass
(FoS) 0.542 #4 4.000 24.000 2.495 1.200 0.136 Pass
(PSXFR) 2.333 #4 4.000 24.000 2.495 1.200 0.136 Pass
2.336 #4 6.000 24.000 2.495 0.800 0.136 Pass
3.167 #4 6.000 24.000 2.495 0.800 0.136 Pass
3.836 #4 8.000 24.000 2.495 0.600 0.136 Pass
(CS) 4.172 #4 8.000 24.000 2.495 0.600 0.136 Pass
(H) 4.375 #4 8.000 24.000 2.495 0.600 0.136 Pass
5.836 #4 12.000 24.000 2.495 0.400 0.136 Pass
(1.5H) 6.292 #4 12.000 24.000 2.495 0.400 0.136 Pass
12.280 #4 12.000 24.000 2.495 0.400 0.136 Pass
(0.1Ls) 12.814 #4 12.000 24.000 2.495 0.400 0.136 Pass
12.836 #4 18.000 24.000 2.495 0.267 0.136 Pass
25.227 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.2Ls) 25.627 #4 18.000 24.000 2.495 0.267 0.136 Pass
38.174 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.3Ls) 38.441 #4 18.000 24.000 2.495 0.267 0.136 Pass
51.121 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.4Ls) 51.255 #4 18.000 24.000 2.495 0.267 0.136 Pass
(HP) 57.662 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.5Ls) 64.069 #4 18.000 24.000 2.495 0.267 0.136 Pass
(HP) 70.475 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.6Ls) 76.882 #4 18.000 24.000 2.495 0.267 0.136 Pass
77.016 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.7Ls) 89.696 #4 18.000 24.000 2.495 0.267 0.136 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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89.963 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.8Ls) 102.510 #4 18.000 24.000 2.495 0.267 0.136 Pass
102.910 #4 18.000 24.000 2.495 0.267 0.136 Pass
115.301 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.9Ls) 115.323 #4 12.000 24.000 2.495 0.400 0.136 Pass
115.857 #4 12.000 24.000 2.495 0.400 0.136 Pass
(1.5H) 121.845 #4 12.000 24.000 2.495 0.400 0.136 Pass
122.301 #4 12.000 24.000 2.495 0.400 0.136 Pass
(H) 123.762 #4 8.000 24.000 2.495 0.600 0.136 Pass
(CS) 123.961 #4 8.000 24.000 2.495 0.600 0.136 Pass
124.301 #4 8.000 24.000 2.495 0.600 0.136 Pass
124.971 #4 6.000 24.000 2.495 0.800 0.136 Pass
(PSXFR) 125.804 #4 4.000 24.000 2.495 1.200 0.136 Pass
(FoS) 127.595 #4 4.000 24.000 2.495 1.200 0.136 Pass
127.801 #4 4.000 24.000 2.495 1.200 0.136 Pass
(1.0Ls) 128.137 #4 3.000 24.000 2.495 1.600 0.136 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
TxDOT Summary Report (Long Form)
For
Span 1 Girder M
January 31, 2015 5:23:55 pm
PGSuper
Copyright  2015, WSDOT, All Rights Reserved
Version 2.7.3 - Built on Jul 23 2013
Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
File \\psf\Dropbox\Projecte\Paloma\Documento 1. Memoria y anejos\05. Estructuras\Aux Files\Bridge 54 SB.pgs
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Trans. Reinforcement data for Span 1, Girder M does not match Girder Library entry Tx46 (5.5 HDP)
Long. Reinforcement data for Span 1, Girder M does not match Girder Library entry Tx46 (5.5 HDP)
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Specification Check Summary
The Specification Check Was Not Successful
Horizontal Interface Shears/Length check failed for Strength I Limit State [5.8.4].
Girder Summary
Note: A Non-Standard Strand Fill Was Used For Span 1 Girder M
NOTE: Stresses show in the above table reflect the following sign convention:
Compressive Stress is positive. Tensile Stress is negative
TxDOT Girder Schedule
Span 1
Girder M
Girder Type Tx46 (5.5 HDP)
Prestressing Strands Total
NO. (Nh + Ns) 52
Size 0.600 in Dia.
Strength Grade 270 Low Relaxation
Eccentricity @ CL 14.065 in
Eccentricity @ End 6.065 in
Prestressing Strands Depressed
NO. (# of Harped Strands) 16
Yb of Topmost Depressed Strand(s) @ End 42.500 in
Concrete
Release Strength f'ci 6.900 KSI
Minimum 28 day compressive strength f'c 9.400 KSI
Optional Design
Design Load Compressive Stress (Top CL) 6.375 KSI
Design Load Tensile Stress (Bottom CL) -5.780 KSI
Required minimum ultimate moment capacity 8777.08 kip-ft
Live Load Distribution Factor for Moment (Strength and Service Limit States) 0.65823
Live Load Distribution Factor for Shear (Strength and Service Limit States) 0.67652
Live Load Distribution Factor for Moment (Fatigue Limit States) 0.60000
Non-Standard Strand Pattern for 
Span 1 Girder M
2.5 ABCDEFG (14)
4.5 ABCDEFG (14)
6.5 ABCDEFG (14)
8.5 A (2)
10.5 A (2)
Row
(in)
Strands
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Loading Details
Uniform Loads Applied Along the Entire Girder
Distribution of Uniform Barrier, Sidewalk, and Pedestrian Loads to Girder
12.5 A (2)
14.5 A (2)
16.5 A (2)
Row
(in)
Strands
Girder Line Geometry
Girder Type Tx46 (5.5 HDP)
Span Length, CL Bearing to CL Bearing 128.154 ft
Girder Length 129.487 ft
Number of Girders 23
Girder Spacing Datum Start of Span Measured at and along the centerline pier
Left Girder Spacing Start of Span 6.325 ft
Right Girder Spacing Start of Span 6.325 ft
Girder Spacing Datum End of Span Measured at and along the centerline pier
Left Girder Spacing End of Span 4.054 ft
Right Girder Spacing End of Span 4.054 ft
Slab Thickness for Design 8.000 in
Slab Thickness for Construction 8.000 in
Slab Offset at Start ("A" Dimension) 10.250 in
Slab Offset at End ("A" Dimension) 10.250 in
Overlay 25.000 PSF
Left Traffic Barrier SSTR
Right Traffic Barrier SSTR
Traffic Barrier Weight (per girder) 0.000 kip/ft
Connection type at Pier 1 I Girders CIP INT BENT
Connection type at Pier 2 I Girders CIP INT BENT
Girder 0.793
Load Type w
(kip/ft)
Left Ext. Barrier 0.376 0.000 0.000
Right Ext. Barrier 0.376 0.000 0.000
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Slab Load Applied Between Bearings
Slab Load is approximated with Linear Load Segments applied along the length of the girder
Haunch weight includes effects of roadway geometry but does not include a reduction for camber
0.000 0.199 0.316 0.201 0.716
0.337 0.199 0.315 0.201 0.715
0.542 0.199 0.315 0.201 0.715
2.333 0.197 0.314 0.202 0.713
2.337 0.197 0.314 0.202 0.713
2.875 0.196 0.313 0.202 0.712
3.167 0.196 0.313 0.203 0.712
3.837 0.196 0.312 0.203 0.711
4.172 0.195 0.312 0.203 0.710
4.375 0.195 0.312 0.203 0.710
5.750 0.194 0.311 0.204 0.709
5.837 0.194 0.311 0.204 0.709
6.292 0.194 0.310 0.204 0.708
12.282 0.188 0.305 0.210 0.703
12.815 0.188 0.304 0.210 0.703
12.837 0.188 0.304 0.210 0.703
25.231 0.177 0.294 0.227 0.698
25.631 0.177 0.293 0.228 0.698
38.179 0.166 0.282 0.250 0.698
38.446 0.165 0.282 0.250 0.698
51.128 0.154 0.271 0.272 0.698
51.261 0.154 0.271 0.273 0.698
57.669 0.149 0.265 0.282 0.696
57.674 0.149 0.265 0.282 0.696
64.077 0.143 0.260 0.289 0.692
70.480 0.137 0.254 0.293 0.685
70.485 0.137 0.254 0.293 0.685
76.892 0.132 0.249 0.295 0.675
77.026 0.132 0.248 0.295 0.675
89.708 0.121 0.237 0.288 0.646
89.974 0.120 0.237 0.288 0.646
102.523 0.110 0.226 0.271 0.606
102.923 0.109 0.226 0.270 0.605
115.317 0.098 0.215 0.242 0.555
115.338 0.098 0.215 0.242 0.555
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
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Overlay
115.872 0.098 0.215 0.240 0.553
121.862 0.093 0.209 0.222 0.524
122.317 0.092 0.209 0.221 0.522
122.404 0.092 0.209 0.221 0.522
123.779 0.091 0.208 0.216 0.515
123.978 0.091 0.207 0.216 0.514
124.317 0.091 0.207 0.214 0.512
124.987 0.090 0.207 0.212 0.509
125.279 0.090 0.206 0.211 0.507
125.820 0.089 0.206 0.209 0.504
127.612 0.088 0.204 0.203 0.495
127.817 0.087 0.204 0.202 0.494
128.154 0.087 0.204 0.201 0.492
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
0.000 0.337 144.194 144.059 0.157 0.157
0.337 0.542 144.059 143.976 0.157 0.156
0.542 2.333 143.976 143.253 0.156 0.156
2.333 2.337 143.253 143.252 0.156 0.156
2.337 2.875 143.252 143.035 0.156 0.155
2.875 3.167 143.035 142.917 0.155 0.155
3.167 3.837 142.917 142.647 0.155 0.155
3.837 4.172 142.647 142.512 0.155 0.155
4.172 4.375 142.512 142.430 0.155 0.155
4.375 5.750 142.430 141.875 0.155 0.154
5.750 5.837 141.875 141.840 0.154 0.154
5.837 6.292 141.840 141.657 0.154 0.154
6.292 12.282 141.657 139.240 0.154 0.151
12.282 12.815 139.240 139.025 0.151 0.151
12.815 12.837 139.025 139.017 0.151 0.151
12.837 25.231 139.017 134.018 0.151 0.146
25.231 25.631 134.018 133.856 0.146 0.145
25.631 38.179 133.856 128.795 0.145 0.140
38.179 38.446 128.795 128.687 0.140 0.140
38.446 51.128 128.687 123.572 0.140 0.134
51.128 51.261 123.572 123.518 0.134 0.134
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Overlay load is distributed uniformly among all girders per LRFD 4.6.2.2.1
Wcc is the curb to curb width
Live Load Details
Live Loads used for Design
The following live loads were applied to the design (Service and Strength I) limit states:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User-defined vehicular live load: HL93-TRUCK
Configuration: Truck applied only (no lane)
Usage: Use for all actions at all locations
51.261 57.669 123.518 120.933 0.134 0.131
57.669 57.674 120.933 120.931 0.131 0.131
57.674 64.077 120.931 118.349 0.131 0.129
64.077 70.480 118.349 115.766 0.129 0.126
70.480 70.485 115.766 115.764 0.126 0.126
70.485 76.892 115.764 113.180 0.126 0.123
76.892 77.026 113.180 113.126 0.123 0.123
77.026 89.708 113.126 108.011 0.123 0.117
89.708 89.974 108.011 107.903 0.117 0.117
89.974 102.523 107.903 102.841 0.117 0.112
102.523 102.923 102.841 102.680 0.112 0.112
102.923 115.317 102.680 97.681 0.112 0.106
115.317 115.338 97.681 97.672 0.106 0.106
115.338 115.872 97.672 97.457 0.106 0.106
115.872 121.862 97.457 95.041 0.106 0.103
121.862 122.317 95.041 94.857 0.103 0.103
122.317 122.404 94.857 94.822 0.103 0.103
122.404 123.779 94.822 94.268 0.103 0.102
123.779 123.978 94.268 94.188 0.102 0.102
123.978 124.317 94.188 94.051 0.102 0.102
124.317 124.987 94.051 93.780 0.102 0.102
124.987 125.279 93.780 93.663 0.102 0.102
125.279 125.820 93.663 93.444 0.102 0.102
125.820 127.612 93.444 92.722 0.102 0.101
127.612 127.817 92.722 92.639 0.101 0.101
127.817 128.154 92.639 92.503 0.101 0.101
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
Axle Weight
(kip)
Spacing
(ft)
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Live Loads Used for Fatigue Limit States
The following live loads were applied to the Fatigue I limit state:
AASHTO LRFD 3.6.1.4: Fatigue Vehicular Live Load
Live Loads Used for Design Permit Limit State
The following live loads were applied to the design permit (Strength II) limit state:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User Defined Loads
Locations are measured from left support.
Point loads were not defined for this girder
Distributed loads were not defined for this girder
Moment loads were not defined for this girder
Camber and Deflections
1 8.00
2 32.00 14.000
3 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
Camber and Deflection for Span 1 Girder M
Estimated camber at 40 days, D 3.565 in 0.297 ft
Estimated camber at 120 days, D 4.333 in 0.361 ft
Deflection (Prestressing) 7.804 in 0.650 ft
Deflection (Girder) -5.076 in -0.423 ft
Deflection (Slab and Diaphragms) -2.896 in -0.241 ft
Deflection (Traffic Barrier) 0.000 in 0.000 ft
Deflection (Overlay) -0.346 in -0.029 ft
Deflection (User Defined DC) 0.000 in 0.000 ft
Deflection (User Defined DW) 0.000 in 0.000 ft
Screed Camber, C 2.896 in 0.241 ft
Excess Camber (Based on Design Camber) 1.438 in 0.120 ft
Live Load Deflection (HL93 - Per Lane) -4.833 in -0.403 ft
Optional Live Load Deflection (LRFD 3.6.1.3.2) -0.975 in -0.081 ft
Slab Offset ("A" Dimension)
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Prestress Force and Strand Stresses
Stress Checks
Specification = AASHTO LRFD Bridge Design Specifications - US Units
Stress Check for Service I for Casting Yard Stage (At Release) [5.9.4.1.2]
For temporary stresses before losses in pretensioned components
Allowable tensile stress = 0.0948f'ci but not more than 0.200 KSI = 0.200 KSI
Allowable tensile stress = 0.2400f'ci = 0.630 KSI if bonded reinforcement sufficient to resist the tensile force in the concrete is 
provided.
Allowable compressive stress = -0.6f'ci = -4.140 KSI
f'ci required to satisfy this stress check = 6.514 KSI
10.250 8.500 Excessive The haunch depth in the middle of the girder exceeds the depth at the ends by 1.104 in. 
Check stirrup lengths to ensure they engage the deck in all locations.
Minimum
Provided
(in)
Required
(in)
Status Notes
Effective Prestress at Mid-Span
At Jacking 2285.01 0.000 202.500
Before Prestress Transfer 2285.01 0.000 202.500
After Prestress Transfer 2060.10 19.932 182.568
At Lifting 2060.10 19.932 182.568
At Shipping 1985.07 26.581 175.919
After Deck Placement 1866.82 37.061 165.439
After Superimposed Dead Loads 1866.82 37.061 165.439
Final 1844.54 39.035 163.465
Final with Live Load 1927.72 31.663 170.837
Loss Stage Permanent Strand
Force
(kip)
Eff. Loss
(KSI)
fpe
(KSI)
(0.0Lg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
0.667 -0.235 -0.894 -0.053 0.041 -0.288 -0.853 Pass
(-)
Pass
(-)
Pass
(4.85)
(PSXFR) 3.000 -0.969 -4.092 -0.236 0.183 -1.205 -3.909 Pass
(-)
Pass
(-)
Pass
(1.06)
(H) 3.833 -0.938 -4.116 -0.300 0.233 -1.238 -3.884 Pass
(-)
Pass
(-)
Pass
(1.07)
5.042 -0.893 -4.151 -0.390 0.303 -1.284 -3.848 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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(-) (-) (1.08)
(0.1Lg) 12.949 -0.599 -4.382 -0.939 0.729 -1.538 -3.653 Pass
(-)
Pass
(-)
Pass
(1.13)
13.482 -0.579 -4.397 -0.973 0.755 -1.552 -3.642 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.2Lg) 25.897 -0.117 -4.758 -1.669 1.295 -1.786 -3.462 Pass
(-)
Pass
(-)
Pass
(1.20)
26.297 -0.102 -4.769 -1.688 1.310 -1.790 -3.459 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.3Lg) 38.846 0.365 -5.125 -2.190 1.700 -1.825 -3.425 Pass
(-)
Pass
(-)
Pass
(1.21)
39.113 0.375 -5.133 -2.199 1.707 -1.824 -3.426 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.4Lg) 51.795 0.843 -5.476 -2.503 1.943 -1.660 -3.533 Pass
(-)
Pass
(-)
Pass
(1.17)
51.928 0.848 -5.480 -2.505 1.945 -1.657 -3.535 Pass
(-)
Pass
(-)
Pass
(1.17)
(HP) 58.336 1.082 -5.645 -2.582 2.004 -1.500 -3.640 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.5Lg) 64.744 1.082 -5.647 -2.607 2.024 -1.525 -3.623 Pass
(-)
Pass
(-)
Pass
(1.14)
(HP) 71.151 1.082 -5.645 -2.582 2.004 -1.500 -3.640 Pass
(-)
Pass
(-)
Pass
(1.14)
77.559 0.848 -5.480 -2.505 1.945 -1.657 -3.535 Pass
(-)
Pass
(-)
Pass
(1.17)
(0.6Lg) 77.692 0.843 -5.476 -2.503 1.943 -1.660 -3.533 Pass
(-)
Pass
(-)
Pass
(1.17)
90.374 0.375 -5.133 -2.199 1.707 -1.824 -3.426 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.7Lg) 90.641 0.365 -5.125 -2.190 1.700 -1.825 -3.425 Pass
(-)
Pass
(-)
Pass
(1.21)
103.190 -0.102 -4.769 -1.688 1.310 -1.790 -3.459 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.8Lg) 103.590 -0.117 -4.758 -1.669 1.295 -1.786 -3.462 Pass
(-)
Pass
(-)
Pass
(1.20)
116.005 -0.579 -4.397 -0.973 0.755 -1.552 -3.642 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.9Lg) 116.538 -0.599 -4.382 -0.939 0.729 -1.538 -3.653 Pass
(-)
Pass
(-)
Pass
(1.13)
124.445 -0.893 -4.151 -0.390 0.303 -1.284 -3.848 Pass
(-)
Pass
(-)
Pass
(1.08)
(H) 125.654 -0.938 -4.116 -0.300 0.233 -1.238 -3.884 Pass
(-)
Pass
(-)
Pass
(1.07)
(PSXFR) 126.487 -0.969 -4.092 -0.236 0.183 -1.205 -3.909 Pass
(-)
Pass
(-)
Pass
(1.06)
128.820 -0.235 -0.894 -0.053 0.041 -0.288 -0.853 Pass
(-)
Pass
(-)
Pass
(4.85)
(1.0Lg) 129.487 0.000 0.000 0.000 0.000 0.000 0.000 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Deck and Diaphragm Placement (Bridge Site 1) [5.9.4.2.2]
For stresses at service limit state after losses for components with bonded prestressing tendons other than piles
Allowable tensile stress = 0.0948f'c = 0.291 KSI
Allowable compressive stress = -0.45f'c = -4.230 KSI
f'c required to satisfy this stress check = 8.399 KSI
(f) (f) (f)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.206 -0.784 0.000 0.000 -0.206 -0.784 Pass
(-)
Pass
(5.39)
(PSXFR) 2.333 -0.851 -3.594 -0.341 0.265 -1.192 -3.330 Pass
(-)
Pass
(1.27)
3.167 -0.825 -3.617 -0.460 0.357 -1.284 -3.261 Pass
(-)
Pass
(1.30)
(H) 4.375 -0.786 -3.651 -0.629 0.488 -1.414 -3.163 Pass
(-)
Pass
(1.34)
12.282 -0.530 -3.875 -1.650 1.281 -2.180 -2.594 Pass
(-)
Pass
(1.63)
(0.1Ls) 12.815 -0.513 -3.890 -1.714 1.331 -2.226 -2.559 Pass
(-)
Pass
(1.65)
25.231 -0.104 -4.246 -3.007 2.334 -3.111 -1.912 Pass
(-)
Pass
(1.36)
(0.2Ls) 25.631 -0.091 -4.258 -3.042 2.362 -3.133 -1.896 Pass
(-)
Pass
(1.35)
38.179 0.328 -4.612 -3.970 3.082 -3.642 -1.530 Pass
(-)
Pass
(1.16)
(0.3Ls) 38.446 0.337 -4.620 -3.986 3.095 -3.649 -1.525 Pass
(-)
Pass
(1.16)
51.128 0.763 -4.954 -4.542 3.526 -3.779 -1.428 Pass
(-)
Pass
(1.12)
(0.4Ls) 51.261 0.767 -4.958 -4.546 3.529 -3.779 -1.429 Pass
(-)
Pass
(1.12)
(HP) 57.669 0.980 -5.112 -4.682 3.635 -3.702 -1.477 Pass
(-)
Pass
(1.14)
(0.5Ls) 64.077 0.981 -5.117 -4.722 3.666 -3.741 -1.451 Pass
(-)
Pass
(1.13)
(HP) 70.485 0.979 -5.111 -4.666 3.623 -3.687 -1.489 Pass
(-)
Pass
(1.15)
(0.6Ls) 76.892 0.767 -4.957 -4.515 3.505 -3.748 -1.452 Pass
(-)
Pass
(1.13)
77.026 0.763 -4.954 -4.511 3.502 -3.749 -1.452 Pass
(-)
Pass
(1.13)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Superimposed Dead Loads (Bridge Site 2) [5.9.4.2.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent loads
Allowable compressive stress = -0.45f'c = -4.230 KSI
f'c required to satisfy this stress check = 8.399 KSI
(0.7Ls) 89.708 0.337 -4.619 -3.931 3.052 -3.594 -1.567 Pass
(-)
Pass
(1.18)
89.974 0.328 -4.611 -3.915 3.039 -3.587 -1.572 Pass
(-)
Pass
(1.18)
(0.8Ls) 102.523 -0.091 -4.257 -2.976 2.311 -3.068 -1.946 Pass
(-)
Pass
(1.38)
102.923 -0.104 -4.245 -2.941 2.283 -3.045 -1.962 Pass
(-)
Pass
(1.39)
(0.9Ls) 115.338 -0.512 -3.889 -1.662 1.290 -2.174 -2.599 Pass
(-)
Pass
(1.63)
115.872 -0.530 -3.874 -1.599 1.242 -2.129 -2.632 Pass
(-)
Pass
(1.61)
(H) 123.779 -0.786 -3.651 -0.605 0.470 -1.391 -3.181 Pass
(-)
Pass
(1.33)
124.987 -0.825 -3.617 -0.442 0.343 -1.267 -3.274 Pass
(-)
Pass
(1.29)
(PSXFR) 125.820 -0.851 -3.594 -0.328 0.254 -1.179 -3.340 Pass
(-)
Pass
(1.27)
(1.0Ls) 128.154 -0.206 -0.785 0.000 0.000 -0.206 -0.785 Pass
(-)
Pass
(5.39)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.206 -0.784 0.000 0.000 -0.206 -0.784 Pass
(5.39)
(PSXFR) 2.333 -0.851 -3.594 -0.341 0.265 -1.192 -3.330 Pass
(1.27)
3.167 -0.825 -3.617 -0.460 0.357 -1.284 -3.261 Pass
(1.30)
(H) 4.375 -0.786 -3.651 -0.629 0.488 -1.414 -3.163 Pass
(1.34)
12.282 -0.530 -3.875 -1.650 1.281 -2.180 -2.594 Pass
(1.63)
(0.1Ls) 12.815 -0.513 -3.890 -1.714 1.331 -2.226 -2.559 Pass
(1.65)
25.231 -0.104 -4.246 -3.007 2.334 -3.111 -1.912 Pass
(1.36)
(0.2Ls) 25.631 -0.091 -4.258 -3.042 2.362 -3.133 -1.896 Pass
(1.35)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Service I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent and transient 
loads
Allowable compressive stress = -0.6f'c = -5.640 KSI
f'c required to satisfy this stress check = 8.955 KSI
38.179 0.328 -4.612 -3.970 3.082 -3.642 -1.530 Pass
(1.16)
(0.3Ls) 38.446 0.337 -4.620 -3.986 3.095 -3.649 -1.525 Pass
(1.16)
51.128 0.763 -4.954 -4.542 3.526 -3.779 -1.428 Pass
(1.12)
(0.4Ls) 51.261 0.767 -4.958 -4.546 3.529 -3.779 -1.429 Pass
(1.12)
(HP) 57.669 0.980 -5.112 -4.682 3.635 -3.702 -1.477 Pass
(1.14)
(0.5Ls) 64.077 0.981 -5.117 -4.722 3.666 -3.741 -1.451 Pass
(1.13)
(HP) 70.485 0.979 -5.111 -4.666 3.623 -3.687 -1.489 Pass
(1.15)
(0.6Ls) 76.892 0.767 -4.957 -4.515 3.505 -3.748 -1.452 Pass
(1.13)
77.026 0.763 -4.954 -4.511 3.502 -3.749 -1.452 Pass
(1.13)
(0.7Ls) 89.708 0.337 -4.619 -3.931 3.052 -3.594 -1.567 Pass
(1.18)
89.974 0.328 -4.611 -3.915 3.039 -3.587 -1.572 Pass
(1.18)
(0.8Ls) 102.523 -0.091 -4.257 -2.976 2.311 -3.068 -1.946 Pass
(1.38)
102.923 -0.104 -4.245 -2.941 2.283 -3.045 -1.962 Pass
(1.39)
(0.9Ls) 115.338 -0.512 -3.889 -1.662 1.290 -2.174 -2.599 Pass
(1.63)
115.872 -0.530 -3.874 -1.599 1.242 -2.129 -2.632 Pass
(1.61)
(H) 123.779 -0.786 -3.651 -0.605 0.470 -1.391 -3.181 Pass
(1.33)
124.987 -0.825 -3.617 -0.442 0.343 -1.267 -3.274 Pass
(1.29)
(PSXFR) 125.820 -0.851 -3.594 -0.328 0.254 -1.179 -3.340 Pass
(1.27)
(1.0Ls) 128.154 -0.206 -0.785 0.000 0.000 -0.206 -0.785 Pass
(5.39)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
(0.0Ls) 0.000 -0.198 -0.756 -0.203 0.066 -0.401 -0.690 Pass
(8.17)
(PSXFR) 2.333 -0.824 -3.477 -0.638 0.348 -1.461 -3.129 Pass
(1.80)
3.167 -0.799 -3.504 -0.789 0.446 -1.588 -3.058 Pass
(1.84)
(H) 4.375 -0.762 -3.543 -1.005 0.585 -1.768 -2.957 Pass
(1.91)
12.282 -0.520 -3.802 -2.316 1.429 -2.836 -2.374 Pass
(1.99)
(0.1Ls) 12.815 -0.503 -3.820 -2.398 1.481 -2.901 -2.339 Pass
(1.94)
25.231 -0.104 -4.242 -4.071 2.547 -4.175 -1.695 Pass
(1.35)
(0.2Ls) 25.631 -0.091 -4.255 -4.117 2.576 -4.208 -1.679 Pass
(1.34)
38.179 0.333 -4.679 -5.334 3.341 -5.001 -1.339 Pass
(1.13)
(0.3Ls) 38.446 0.342 -4.688 -5.355 3.353 -5.013 -1.334 Pass
(1.13)
51.128 0.784 -5.089 -6.107 3.810 -5.324 -1.279 Pass
(1.06)
(0.4Ls) 51.261 0.788 -5.093 -6.112 3.813 -5.324 -1.280 Pass
(1.06)
(HP) 57.669 1.011 -5.276 -6.307 3.924 -5.296 -1.352 Pass
(1.06)
(0.5Ls) 64.077 1.013 -5.284 -6.375 3.956 -5.363 -1.328 Pass
(1.05)
(HP) 70.485 1.011 -5.276 -6.332 3.909 -5.321 -1.367 Pass
(1.06)
(0.6Ls) 76.892 0.788 -5.093 -6.161 3.784 -5.373 -1.309 Pass
(1.05)
77.026 0.784 -5.089 -6.156 3.781 -5.373 -1.309 Pass
(1.05)
(0.7Ls) 89.708 0.342 -4.688 -5.439 3.301 -5.096 -1.387 Pass
(1.11)
89.974 0.333 -4.679 -5.418 3.287 -5.085 -1.391 Pass
(1.11)
(0.8Ls) 102.523 -0.091 -4.254 -4.208 2.512 -4.299 -1.742 Pass
(1.31)
102.923 -0.104 -4.241 -4.161 2.483 -4.265 -1.758 Pass
(1.32)
(0.9Ls) 115.338 -0.503 -3.819 -2.454 1.428 -2.958 -2.391 Pass
(1.91)
115.872 -0.520 -3.801 -2.370 1.376 -2.890 -2.425 Pass
(1.95)
(H) 123.779 -0.762 -3.542 -1.012 0.556 -1.774 -2.986 Pass
(1.89)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Tensile Stresses for Service III for Final with Live Load (Bridge Site 3) 
[5.9.4.2.2]
For stresses at service limit state after losses which involve traffic loading in members with bonded prestressing tendons other 
than piles
Allowable tensile stress in the precompressed tensile zone = 0.1900f'c = 0.583 KSI
f'c required to satisfy this stress check = 6.825 KSI
124.987 -0.799 -3.504 -0.787 0.422 -1.585 -3.082 Pass
(1.83)
(PSXFR) 125.820 -0.824 -3.477 -0.629 0.327 -1.452 -3.150 Pass
(1.79)
(1.0Ls) 128.154 -0.199 -0.757 -0.174 0.057 -0.373 -0.700 Pass
(8.06)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.756 0.066 -0.690 Pass
(-)
(PSXFR) 2.333 -3.477 0.479 -2.998 Pass
(-)
3.167 -3.504 0.623 -2.881 Pass
(-)
(H) 4.375 -3.543 0.828 -2.714 Pass
(-)
12.282 -3.802 2.066 -1.736 Pass
(-)
(0.1Ls) 12.815 -3.820 2.143 -1.677 Pass
(-)
25.231 -4.242 3.708 -0.534 Pass
(-)
(0.2Ls) 25.631 -4.255 3.751 -0.505 Pass
(-)
38.179 -4.679 4.869 0.190 Pass
(3.06)
(0.3Ls) 38.446 -4.688 4.888 0.200 Pass
(2.91)
51.128 -5.089 5.563 0.473 Pass
(1.23)
(0.4Ls) 51.261 -5.093 5.567 0.474 Pass
(1.23)
(HP) 57.669 -5.276 5.733 0.457 Pass
(1.28)
(0.5Ls) 64.077 -5.284 5.780 0.496 Pass
(1.17)
(HP) 70.485 -5.276 5.729 0.453 Pass
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Compressive Stresses for Fatigue I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to the Fatigue I load 
combination and one-half the sum of effective prestress and permanent loads
Allowable compressive stress = -0.4f'c = -3.760 KSI
f'c required to satisfy this stress check = 7.664 KSI
(1.29)
(0.6Ls) 76.892 -5.093 5.560 0.466 Pass
(1.25)
77.026 -5.089 5.555 0.466 Pass
(1.25)
(0.7Ls) 89.708 -4.688 4.873 0.186 Pass
(3.13)
89.974 -4.679 4.854 0.176 Pass
(3.32)
(0.8Ls) 102.523 -4.254 3.731 -0.523 Pass
(-)
102.923 -4.241 3.688 -0.553 Pass
(-)
(0.9Ls) 115.338 -3.819 2.123 -1.696 Pass
(-)
115.872 -3.801 2.046 -1.755 Pass
(-)
(H) 123.779 -3.542 0.814 -2.729 Pass
(-)
124.987 -3.504 0.610 -2.894 Pass
(-)
(PSXFR) 125.820 -3.477 0.467 -3.010 Pass
(-)
(1.0Ls) 128.154 -0.757 0.057 -0.700 Pass
(-)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
(0.0Ls) 0.000 -0.198 -0.756 -0.203 0.066 -0.302 -0.312 Pass
(10+)
(PSXFR) 2.333 -0.824 -3.477 -0.441 0.207 -0.853 -1.532 Pass
(2.45)
3.167 -0.799 -3.504 -0.524 0.256 -0.924 -1.496 Pass
(2.51)
(H) 4.375 -0.762 -3.543 -0.643 0.326 -1.024 -1.446 Pass
(2.60)
12.282 -0.520 -3.802 -1.359 0.747 -1.619 -1.154 Pass
(2.32)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Moment Capacity
(0.1Ls) 12.815 -0.503 -3.820 -1.404 0.773 -1.655 -1.137 Pass
(2.27)
25.231 -0.104 -4.242 -2.313 1.306 -2.365 -0.815 Pass
(1.59)
(0.2Ls) 25.631 -0.091 -4.255 -2.338 1.321 -2.384 -0.807 Pass
(1.58)
38.179 0.333 -4.679 -3.003 1.702 -2.836 -0.637 Pass
(1.33)
(0.3Ls) 38.446 0.342 -4.688 -3.014 1.709 -2.843 -0.635 Pass
(1.32)
51.128 0.784 -5.089 -3.418 1.937 -3.026 -0.608 Pass
(1.24)
(0.4Ls) 51.261 0.788 -5.093 -3.421 1.938 -3.027 -0.608 Pass
(1.24)
(HP) 57.669 1.011 -5.276 -3.517 1.993 -3.012 -0.645 Pass
(1.25)
(0.5Ls) 64.077 1.013 -5.284 -3.542 2.009 -3.035 -0.633 Pass
(1.24)
(HP) 70.485 1.011 -5.276 -3.537 1.986 -3.032 -0.653 Pass
(1.24)
(0.6Ls) 76.892 0.788 -5.093 -3.460 1.923 -3.066 -0.624 Pass
(1.23)
77.026 0.784 -5.089 -3.457 1.921 -3.066 -0.624 Pass
(1.23)
(0.7Ls) 89.708 0.342 -4.688 -3.082 1.680 -2.911 -0.663 Pass
(1.29)
89.974 0.333 -4.679 -3.071 1.674 -2.904 -0.666 Pass
(1.29)
(0.8Ls) 102.523 -0.091 -4.254 -2.413 1.286 -2.458 -0.841 Pass
(1.53)
102.923 -0.104 -4.241 -2.387 1.271 -2.439 -0.849 Pass
(1.54)
(0.9Ls) 115.338 -0.503 -3.819 -1.451 0.743 -1.702 -1.167 Pass
(2.21)
115.872 -0.520 -3.801 -1.404 0.717 -1.664 -1.183 Pass
(2.26)
(H) 123.779 -0.762 -3.542 -0.646 0.307 -1.027 -1.464 Pass
(2.57)
124.987 -0.799 -3.504 -0.519 0.239 -0.919 -1.512 Pass
(2.49)
(PSXFR) 125.820 -0.824 -3.477 -0.430 0.192 -0.842 -1.546 Pass
(2.43)
(1.0Ls) 128.154 -0.199 -0.757 -0.174 0.057 -0.273 -0.321 Pass
(10+)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
 Positive Moment Capacity for Strength I Limit State for 
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Final with Live Load Stage (Bridge Site 3) [5.7]
(0.0Ls) 0.000 0.00 1466.86 0.00 Pass
(f)
Pass
(f)
0.337 94.46 2181.97 125.63 Pass
(10+)
Pass
(10+)
(FoS) 0.542 151.74 2603.03 201.82 Pass
(10+)
Pass
(10+)
(PSXFR) 2.333 644.10 5902.16 856.65 Pass
(6.89)
Pass
(9.16)
2.337 644.99 5903.27 857.83 Pass
(6.88)
Pass
(9.15)
2.875 790.06 6084.55 1050.78 Pass
(5.79)
Pass
(7.70)
3.167 868.10 6182.23 1154.57 Pass
(5.35)
Pass
(7.12)
3.837 1045.87 6405.09 1391.01 Pass
(4.60)
Pass
(6.12)
(CS) 4.172 1133.98 6515.66 1508.19 Pass
(4.32)
Pass
(5.75)
(H) 4.375 1187.25 6582.54 1579.05 Pass
(4.17)
Pass
(5.54)
5.750 1542.32 7029.19 2051.28 Pass
(3.43)
Pass
(4.56)
5.837 1564.39 7057.15 2080.64 Pass
(3.39)
Pass
(4.51)
(1.5H) 6.292 1679.82 7203.43 2234.16 Pass
(3.22)
Pass
(4.29)
12.282 3111.20 8600.66 4137.90 Pass
(2.08)
Pass
(2.76)
(0.1Ls) 12.815 3230.71 8615.09 4296.84 Pass
(2.00)
Pass
(2.67)
12.837 3235.44 8615.67 4303.14 Pass
(2.00)
Pass
(2.66)
25.231 5646.94 8963.17 6758.21 Pass
(1.33)
Pass
(1.59)
(0.2Ls) 25.631 5713.13 8974.63 6764.00 Pass
(1.33)
Pass
(1.57)
38.179 7421.14 9339.32 6987.31 Pass
(1.34)
Pass
(1.26)
(0.3Ls) 38.446 7449.68 9347.10 6992.82 Pass
(1.34)
Pass
(1.25)
51.128 8469.18 9713.49 7280.99 Pass
(1.33)
Pass
(1.15)
(0.4Ls) 51.261 8476.21 9717.29 7284.23 Pass
(1.33)
Pass
(1.15)
(HP) 57.669 8719.38 9898.57 7442.74 Pass
(1.33)
Pass
(1.14)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
57.674 8719.49 9898.53 7442.72 Pass
(1.33)
Pass
(1.14)
(0.5Ls) 64.077 8777.08 9854.31 7425.26 Pass
(1.33)
Pass
(1.12)
70.480 8701.31 9807.19 7413.89 Pass
(1.32)
Pass
(1.13)
(HP) 70.485 8701.18 9807.15 7413.89 Pass
(1.32)
Pass
(1.13)
(0.6Ls) 76.892 8440.76 9534.29 7227.79 Pass
(1.32)
Pass
(1.13)
77.026 8433.38 9528.58 7223.98 Pass
(1.32)
Pass
(1.13)
(0.7Ls) 89.708 7386.44 8984.02 6880.14 Pass
(1.31)
Pass
(1.22)
89.974 7357.44 8972.61 6873.38 Pass
(1.31)
Pass
(1.22)
(0.8Ls) 102.523 5638.58 8447.54 6584.50 Pass
(1.28)
Pass
(1.50)
102.923 5572.40 8431.35 6576.32 Pass
(1.28)
Pass
(1.51)
115.317 3177.14 7957.12 4225.60 Pass
(1.88)
Pass
(2.50)
(0.9Ls) 115.338 3172.48 7956.36 4219.40 Pass
(1.89)
Pass
(2.51)
115.872 3054.43 7937.36 4062.39 Pass
(1.95)
Pass
(2.60)
(1.5H) 121.862 1644.96 6661.30 2187.79 Pass
(3.04)
Pass
(4.05)
122.317 1531.60 6529.07 2037.02 Pass
(3.21)
Pass
(4.26)
122.404 1509.95 6503.81 2008.23 Pass
(3.24)
Pass
(4.31)
(H) 123.779 1161.63 6097.74 1544.96 Pass
(3.95)
Pass
(5.25)
(CS) 123.978 1110.55 6038.38 1477.04 Pass
(4.09)
Pass
(5.44)
124.317 1023.03 5936.76 1360.63 Pass
(4.36)
Pass
(5.80)
124.987 848.87 5734.55 1129.00 Pass
(5.08)
Pass
(6.76)
125.279 772.48 5645.80 1027.40 Pass
(5.50)
Pass
(7.31)
(PSXFR) 125.820 629.59 5480.10 837.36 Pass
(6.54)
Pass
(8.70)
(FoS) 127.612 148.21 2508.58 197.12 Pass
(10+)
Pass
(10+)
127.817 92.23 2122.23 122.66 Pass
(10+)
Pass
(10+)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
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Shear
(1.0Ls) 128.154 0.00 1446.41 0.00 Pass
(f)
Pass
(f)
Location from
Left Support
(ft)
Mu
(kip-ft)
IMn
(kip-ft)
IMn Min
(kip-ft)
Status
IMn Min d IMn
(IMn/IMn Min)
Mu d IMn
(IMn/Mu)
Ultimate Shears for Strength I Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 269.91 411.69 Pass
(1.53)
(H) 4.375 Yes Yes 269.15 410.94 Pass
(1.53)
5.837 Yes Yes 263.71 332.31 Pass
(1.26)
(1.5H) 6.292 Yes Yes 262.02 331.11 Pass
(1.26)
12.282 Yes Yes 239.92 311.76 Pass
(1.30)
(0.1Ls) 12.815 Yes Yes 237.96 310.26 Pass
(1.30)
12.837 Yes Yes 237.89 262.96 Pass
(1.11)
25.231 Yes Yes 193.03 236.87 Pass
(1.23)
(0.2Ls) 25.631 Yes Yes 191.60 236.42 Pass
(1.23)
38.179 Yes Yes 147.29 222.50 Pass
(1.51)
(0.3Ls) 38.446 Yes Yes 146.36 220.92 Pass
(1.51)
51.128 Yes Yes 102.64 189.26 Pass
(1.84)
(0.4Ls) 51.261 Yes Yes 102.19 189.21 Pass
(1.85)
(HP) 57.669 Yes Yes 80.52 191.61 Pass
(2.38)
(0.5Ls) 64.077 Yes Yes 62.00 169.53 Pass
(2.73)
(HP) 70.485 Yes Yes 83.31 192.08 Pass
(2.31)
(0.6Ls) 76.892 Yes Yes 104.76 190.76 Pass
(1.82)
77.026 Yes Yes 105.21 190.84 Pass
(1.81)
(0.7Ls) 89.708 Yes Yes 148.01 227.82 Pass
(1.54)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
89.974 Yes Yes 148.91 228.07 Pass
(1.53)
(0.8Ls) 102.523 Yes Yes 191.57 238.35 Pass
(1.24)
102.923 Yes Yes 192.93 238.84 Pass
(1.24)
115.317 Yes Yes 235.19 265.13 Pass
(1.13)
(0.9Ls) 115.338 Yes Yes 235.26 312.69 Pass
(1.33)
115.872 Yes Yes 237.08 314.24 Pass
(1.33)
(1.5H) 121.862 Yes Yes 257.50 336.21 Pass
(1.31)
122.317 Yes Yes 259.05 337.37 Pass
(1.30)
(H) 123.779 Yes Yes 264.03 416.35 Pass
(1.58)
(CS) 123.978 Yes Yes 264.71 417.10 Pass
(1.58)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
Ultimate Shears for Strength II Limit State for 
Bridge Site Stage 3 [5.8]
(CS) 4.172 Yes Yes 216.93 419.73 Pass
(1.93)
(H) 4.375 Yes Yes 216.28 419.13 Pass
(1.94)
5.837 Yes Yes 211.63 340.99 Pass
(1.61)
(1.5H) 6.292 Yes Yes 210.18 340.07 Pass
(1.62)
12.282 Yes Yes 191.26 324.14 Pass
(1.69)
(0.1Ls) 12.815 Yes Yes 189.59 322.79 Pass
(1.70)
12.837 Yes Yes 189.52 274.97 Pass
(1.45)
25.231 Yes Yes 151.10 251.88 Pass
(1.67)
(0.2Ls) 25.631 Yes Yes 149.88 251.46 Pass
(1.68)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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[LRFD 5.8.3.2] The reaction introduces compression into the end of the girder. Load between the CSS and the support is 
transferred directly to the support by compressive arching action without causing additional stresses in the stirrups. Hence, 
Av/S in this region must be equal or greater than Av/S at the critical section.
Horizontal Interface Shears/Length for Strength I Limit State [5.8.4]
38.179 Yes Yes 111.85 243.44 Pass
(2.18)
(0.3Ls) 38.446 Yes Yes 111.06 243.41 Pass
(2.19)
51.128 No Yes 73.48 245.85 Pass
(3.35)
(0.4Ls) 51.261 No Yes 73.09 245.91 Pass
(3.36)
(HP) 57.669 No Yes 54.44 249.88 Pass
(4.59)
(0.5Ls) 64.077 No Yes 38.88 230.18 Pass
(5.92)
(HP) 70.485 No Yes 57.23 250.00 Pass
(4.37)
(0.6Ls) 76.892 No Yes 75.67 246.33 Pass
(3.26)
77.026 No Yes 76.05 246.27 Pass
(3.24)
(0.7Ls) 89.708 Yes Yes 112.71 244.71 Pass
(2.17)
89.974 Yes Yes 113.48 244.76 Pass
(2.16)
(0.8Ls) 102.523 Yes Yes 149.84 253.61 Pass
(1.69)
102.923 Yes Yes 151.00 254.07 Pass
(1.68)
115.317 Yes Yes 186.83 277.32 Pass
(1.48)
(0.9Ls) 115.338 Yes Yes 186.89 325.39 Pass
(1.74)
115.872 Yes Yes 188.43 326.79 Pass
(1.73)
(1.5H) 121.862 Yes Yes 205.66 345.56 Pass
(1.68)
122.317 Yes Yes 206.97 346.43 Pass
(1.67)
(H) 123.779 Yes Yes 211.16 424.87 Pass
(2.01)
(CS) 123.978 Yes Yes 211.73 425.47 Pass
(2.01)
Location from
Left Support
(ft)
Stirrups
Required
Stirrups
Provided
|Vu|
(kip)
IVn
(kip)
Status
(IVn/Vu)
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(CS) 4.172 8.000 24.000 Pass 0.600 0.280 Pass 88.435 117.282 Pass
(1.33)
(H) 4.375 8.000 24.000 Pass 0.600 0.280 Pass 88.119 117.282 Pass
(1.33)
5.837 12.000 24.000 Pass 0.400 0.280 Pass 85.869 106.482 Pass
(1.24)
(1.5H) 6.292 12.000 24.000 Pass 0.400 0.280 Pass 85.174 106.482 Pass
(1.25)
12.282 12.000 24.000 Pass 0.400 0.280 Pass 76.291 106.482 Pass
(1.40)
(0.1Ls) 12.815 12.000 24.000 Pass 0.400 0.280 Pass 75.524 106.482 Pass
(1.41)
12.837 18.000 24.000 Pass 0.267 0.280 Fail 75.493 99.282 Pass
(1.32)
25.231 18.000 24.000 Pass 0.267 N/A N/A 58.623 99.282 Pass
(1.69)
(0.2Ls) 25.631 18.000 24.000 Pass 0.267 N/A N/A 58.109 99.282 Pass
(1.71)
38.179 18.000 24.000 Pass 0.267 N/A N/A 42.807 99.282 Pass
(2.32)
(0.3Ls) 38.446 18.000 24.000 Pass 0.267 N/A N/A 42.499 99.282 Pass
(2.34)
51.128 18.000 24.000 Pass 0.267 N/A N/A 28.601 99.282 Pass
(3.47)
(0.4Ls) 51.261 18.000 24.000 Pass 0.267 N/A N/A 28.463 99.282 Pass
(3.49)
(HP) 57.669 18.000 24.000 Pass 0.267 N/A N/A 21.978 99.282 Pass
(4.52)
(0.5Ls) 64.077 18.000 24.000 Pass 0.267 N/A N/A 16.923 99.282 Pass
(5.87)
(HP) 70.485 18.000 24.000 Pass 0.267 N/A N/A 22.740 99.282 Pass
(4.37)
(0.6Ls) 76.892 18.000 24.000 Pass 0.267 N/A N/A 29.179 99.282 Pass
(3.40)
77.026 18.000 24.000 Pass 0.267 N/A N/A 29.317 99.282 Pass
(3.39)
(0.7Ls) 89.708 18.000 24.000 Pass 0.267 N/A N/A 42.979 99.282 Pass
(2.31)
89.974 18.000 24.000 Pass 0.267 N/A N/A 43.279 99.282 Pass
(2.29)
(0.8Ls) 102.523 18.000 24.000 Pass 0.267 N/A N/A 58.099 99.282 Pass
(1.71)
102.923 18.000 24.000 Pass 0.267 N/A N/A 58.593 99.282 Pass
(1.69)
115.317 18.000 24.000 Pass 0.267 0.266 Pass 74.637 99.282 Pass
(1.33)
(0.9Ls) 115.338 12.000 24.000 Pass 0.400 0.267 Pass 74.666 106.482 Pass
(1.43)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Horizontal Interface Shears/Length for Strength II Limit State [5.8.4]
115.872 12.000 24.000 Pass 0.400 0.280 Pass 75.389 106.482 Pass
(1.41)
(1.5H) 121.862 12.000 24.000 Pass 0.400 0.280 Pass 83.705 106.482 Pass
(1.27)
122.317 12.000 24.000 Pass 0.400 0.280 Pass 84.351 106.482 Pass
(1.26)
(H) 123.779 8.000 24.000 Pass 0.600 0.280 Pass 86.442 117.282 Pass
(1.36)
(CS) 123.978 8.000 24.000 Pass 0.600 0.280 Pass 86.729 117.282 Pass
(1.35)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(CS) 4.172 8.000 24.000 Pass 0.600 0.179 Pass 71.075 117.282 Pass
(1.65)
(H) 4.375 8.000 24.000 Pass 0.600 0.172 Pass 70.809 117.282 Pass
(1.66)
5.837 12.000 24.000 Pass 0.400 N/A N/A 68.908 106.482 Pass
(1.55)
(1.5H) 6.292 12.000 24.000 Pass 0.400 N/A N/A 68.322 106.482 Pass
(1.56)
12.282 12.000 24.000 Pass 0.400 N/A N/A 60.820 106.482 Pass
(1.75)
(0.1Ls) 12.815 12.000 24.000 Pass 0.400 N/A N/A 60.171 106.482 Pass
(1.77)
12.837 18.000 24.000 Pass 0.267 N/A N/A 60.145 99.282 Pass
(1.65)
25.231 18.000 24.000 Pass 0.267 N/A N/A 45.889 99.282 Pass
(2.16)
(0.2Ls) 25.631 18.000 24.000 Pass 0.267 N/A N/A 45.454 99.282 Pass
(2.18)
38.179 18.000 24.000 Pass 0.267 N/A N/A 32.509 99.282 Pass
(3.05)
(0.3Ls) 38.446 18.000 24.000 Pass 0.267 N/A N/A 32.248 99.282 Pass
(3.08)
51.128 18.000 24.000 Pass 0.267 N/A N/A 20.476 99.282 Pass
(4.85)
(0.4Ls) 51.261 18.000 24.000 Pass 0.267 N/A N/A 20.359 99.282 Pass
(4.88)
(HP) 57.669 18.000 24.000 Pass 0.267 N/A N/A 14.860 99.282 Pass
(6.68)
(0.5Ls) 64.077 18.000 24.000 Pass 0.267 N/A N/A 10.614 99.282 Pass
(9.35)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
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Longitudinal Reinforcement for Shear Check - Strength I [5.8.3.5]
(HP) 70.485 18.000 24.000 Pass 0.267 N/A N/A 15.622 99.282 Pass
(6.36)
(0.6Ls) 76.892 18.000 24.000 Pass 0.267 N/A N/A 21.075 99.282 Pass
(4.71)
77.026 18.000 24.000 Pass 0.267 N/A N/A 21.191 99.282 Pass
(4.69)
(0.7Ls) 89.708 18.000 24.000 Pass 0.267 N/A N/A 32.728 99.282 Pass
(3.03)
89.974 18.000 24.000 Pass 0.267 N/A N/A 32.982 99.282 Pass
(3.01)
(0.8Ls) 102.523 18.000 24.000 Pass 0.267 N/A N/A 45.444 99.282 Pass
(2.18)
102.923 18.000 24.000 Pass 0.267 N/A N/A 45.860 99.282 Pass
(2.16)
115.317 18.000 24.000 Pass 0.267 N/A N/A 59.290 99.282 Pass
(1.67)
(0.9Ls) 115.338 12.000 24.000 Pass 0.400 N/A N/A 59.314 106.482 Pass
(1.80)
115.872 12.000 24.000 Pass 0.400 N/A N/A 59.918 106.482 Pass
(1.78)
(1.5H) 121.862 12.000 24.000 Pass 0.400 N/A N/A 66.852 106.482 Pass
(1.59)
122.317 12.000 24.000 Pass 0.400 N/A N/A 67.391 106.482 Pass
(1.58)
(H) 123.779 8.000 24.000 Pass 0.600 N/A N/A 69.132 117.282 Pass
(1.70)
(CS) 123.978 8.000 24.000 Pass 0.600 N/A N/A 69.370 117.282 Pass
(1.69)
Location from
Left Support
(ft)
5.8.4.2 5.8.4.4 5.8.4.1
s
(in)
smax
(in)
Status avf
(in2/ft)
avf min
(in2/ft)
Status |vui|
(kip/ft)
Ivni
(kip/ft)
Status
(Ivni/|vui|)
(FoS) 0.542 546.77 295.51 5.8.3.5-2 Pass
(1.85)
(PSXFR) 2.333 1298.07 295.51 5.8.3.5-2 Pass
(4.39)
2.337 1298.32 295.51 5.8.3.5-2 Pass
(4.39)
3.167 1436.32 295.51 5.8.3.5-2 Pass
(4.86)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Page 25 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
3.837 1488.90 295.51 5.8.3.5-2 Pass
(5.04)
(CS) 4.172 1515.00 295.51 5.8.3.5-2 Pass
(5.13)
(H) 4.375 1530.79 620.89 5.8.3.5-1 Pass
(2.47)
5.837 1643.06 790.19 5.8.3.5-1 Pass
(2.08)
(1.5H) 6.292 1677.62 818.03 5.8.3.5-1 Pass
(2.05)
12.282 2220.24 1198.85 5.8.3.5-1 Pass
(1.85)
(0.1Ls) 12.815 2222.16 1227.93 5.8.3.5-1 Pass
(1.81)
12.837 2222.24 1278.09 5.8.3.5-1 Pass
(1.74)
25.231 2580.68 1921.28 5.8.3.5-1 Pass
(1.34)
(0.2Ls) 25.631 2581.70 1936.21 5.8.3.5-1 Pass
(1.33)
38.179 2822.85 2342.73 5.8.3.5-1 Pass
(1.20)
(0.3Ls) 38.446 2823.24 2347.41 5.8.3.5-1 Pass
(1.20)
51.128 2835.35 2471.75 5.8.3.5-1 Pass
(1.15)
(0.4Ls) 51.261 2835.42 2471.99 5.8.3.5-1 Pass
(1.15)
(HP) 57.669 2837.56 2460.94 5.8.3.5-1 Pass
(1.15)
(0.5Ls) 64.077 2831.18 2494.18 5.8.3.5-1 Pass
(1.14)
(HP) 70.485 2823.91 2458.22 5.8.3.5-1 Pass
(1.15)
(0.6Ls) 76.892 2806.68 2465.72 5.8.3.5-1 Pass
(1.14)
77.026 2806.28 2465.36 5.8.3.5-1 Pass
(1.14)
(0.7Ls) 89.708 2758.96 2328.40 5.8.3.5-1 Pass
(1.18)
89.974 2757.76 2323.27 5.8.3.5-1 Pass
(1.19)
(0.8Ls) 102.523 2484.94 1907.78 5.8.3.5-1 Pass
(1.30)
102.923 2482.74 1892.56 5.8.3.5-1 Pass
(1.31)
115.317 2107.06 1252.08 5.8.3.5-1 Pass
(1.68)
(0.9Ls) 115.338 2106.94 1201.62 5.8.3.5-1 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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Longitudinal Reinforcement for Shear Check - Strength II [5.8.3.5]
(1.75)
115.872 2103.92 1172.64 5.8.3.5-1 Pass
(1.79)
(1.5H) 121.862 1595.50 798.84 5.8.3.5-1 Pass
(2.00)
122.317 1562.45 771.31 5.8.3.5-1 Pass
(2.03)
(H) 123.779 1454.42 602.53 5.8.3.5-1 Pass
(2.41)
(CS) 123.978 1439.53 284.43 5.8.3.5-2 Pass
(5.06)
124.317 1414.03 284.43 5.8.3.5-2 Pass
(4.97)
124.987 1363.40 284.43 5.8.3.5-2 Pass
(4.79)
(PSXFR) 125.820 1231.54 284.43 5.8.3.5-2 Pass
(4.33)
(FoS) 127.612 528.55 284.43 5.8.3.5-2 Pass
(1.86)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
(FoS) 0.542 546.77 191.28 5.8.3.5-2 Pass
(2.86)
(PSXFR) 2.333 1298.07 191.28 5.8.3.5-2 Pass
(6.79)
2.337 1298.32 191.28 5.8.3.5-2 Pass
(6.79)
3.167 1436.32 191.28 5.8.3.5-2 Pass
(7.51)
3.837 1488.90 191.28 5.8.3.5-2 Pass
(7.78)
(CS) 4.172 1515.00 191.28 5.8.3.5-2 Pass
(7.92)
(H) 4.375 1530.79 455.12 5.8.3.5-1 Pass
(3.36)
5.837 1643.06 599.45 5.8.3.5-1 Pass
(2.74)
(1.5H) 6.292 1677.62 621.89 5.8.3.5-1 Pass
(2.70)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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12.282 2220.24 929.62 5.8.3.5-1 Pass
(2.39)
(0.1Ls) 12.815 2222.16 953.07 5.8.3.5-1 Pass
(2.33)
12.837 2222.24 1004.09 5.8.3.5-1 Pass
(2.21)
25.231 2580.68 1522.72 5.8.3.5-1 Pass
(1.69)
(0.2Ls) 25.631 2581.70 1534.71 5.8.3.5-1 Pass
(1.68)
38.179 2822.85 1861.48 5.8.3.5-1 Pass
(1.52)
(0.3Ls) 38.446 2823.24 1865.33 5.8.3.5-1 Pass
(1.51)
51.128 2835.35 1979.78 5.8.3.5-1 Pass
(1.43)
(0.4Ls) 51.261 2835.42 1980.28 5.8.3.5-1 Pass
(1.43)
(HP) 57.669 2837.56 1982.36 5.8.3.5-1 Pass
(1.43)
(0.5Ls) 64.077 2831.18 2018.84 5.8.3.5-1 Pass
(1.40)
(HP) 70.485 2823.91 1979.92 5.8.3.5-1 Pass
(1.43)
(0.6Ls) 76.892 2806.68 1972.11 5.8.3.5-1 Pass
(1.42)
77.026 2806.28 1971.49 5.8.3.5-1 Pass
(1.42)
(0.7Ls) 89.708 2758.96 1846.48 5.8.3.5-1 Pass
(1.49)
89.974 2757.76 1842.35 5.8.3.5-1 Pass
(1.50)
(0.8Ls) 102.523 2484.94 1507.37 5.8.3.5-1 Pass
(1.65)
102.923 2482.74 1495.12 5.8.3.5-1 Pass
(1.66)
115.317 2107.06 978.61 5.8.3.5-1 Pass
(2.15)
(0.9Ls) 115.338 2106.94 927.28 5.8.3.5-1 Pass
(2.27)
115.872 2103.92 903.94 5.8.3.5-1 Pass
(2.33)
(1.5H) 121.862 1595.50 602.34 5.8.3.5-1 Pass
(2.65)
122.317 1562.45 580.21 5.8.3.5-1 Pass
(2.69)
(H) 123.779 1454.42 442.96 5.8.3.5-1 Pass
(3.28)
(CS) 123.978 1439.53 186.42 5.8.3.5-2 Pass
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
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(7.72)
124.317 1414.03 186.42 5.8.3.5-2 Pass
(7.59)
124.987 1363.40 186.42 5.8.3.5-2 Pass
(7.31)
(PSXFR) 125.820 1231.54 186.42 5.8.3.5-2 Pass
(6.61)
(FoS) 127.612 528.55 186.42 5.8.3.5-2 Pass
(2.84)
Location from
Left Support
(ft)
Capacity
(kip)
Demand
(kip)
Equation Status
(C/D)
Stirrup Detailing Check [5.8.2.5, 5.8.2.7, 5.10.3.1.2]
(0.0Ls) 0.000 #4 3.000 24.000 2.495 1.600 0.136 Pass
0.337 #4 4.000 24.000 2.495 1.200 0.136 Pass
(FoS) 0.542 #4 4.000 24.000 2.495 1.200 0.136 Pass
(PSXFR) 2.333 #4 4.000 24.000 2.495 1.200 0.136 Pass
2.337 #4 6.000 24.000 2.495 0.800 0.136 Pass
3.167 #4 6.000 24.000 2.495 0.800 0.136 Pass
3.837 #4 8.000 24.000 2.495 0.600 0.136 Pass
(CS) 4.172 #4 8.000 24.000 2.495 0.600 0.136 Pass
(H) 4.375 #4 8.000 24.000 2.495 0.600 0.136 Pass
5.837 #4 12.000 24.000 2.495 0.400 0.136 Pass
(1.5H) 6.292 #4 12.000 24.000 2.495 0.400 0.136 Pass
12.282 #4 12.000 24.000 2.495 0.400 0.136 Pass
(0.1Ls) 12.815 #4 12.000 24.000 2.495 0.400 0.136 Pass
12.837 #4 18.000 24.000 2.495 0.267 0.136 Pass
25.231 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.2Ls) 25.631 #4 18.000 24.000 2.495 0.267 0.136 Pass
38.179 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.3Ls) 38.446 #4 18.000 24.000 2.495 0.267 0.136 Pass
51.128 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.4Ls) 51.261 #4 18.000 24.000 2.495 0.267 0.136 Pass
(HP) 57.669 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.5Ls) 64.077 #4 18.000 24.000 2.495 0.267 0.136 Pass
(HP) 70.485 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.6Ls) 76.892 #4 18.000 24.000 2.495 0.267 0.136 Pass
77.026 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.7Ls) 89.708 #4 18.000 24.000 2.495 0.267 0.136 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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89.974 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.8Ls) 102.523 #4 18.000 24.000 2.495 0.267 0.136 Pass
102.923 #4 18.000 24.000 2.495 0.267 0.136 Pass
115.317 #4 18.000 24.000 2.495 0.267 0.136 Pass
(0.9Ls) 115.338 #4 12.000 24.000 2.495 0.400 0.136 Pass
115.872 #4 12.000 24.000 2.495 0.400 0.136 Pass
(1.5H) 121.862 #4 12.000 24.000 2.495 0.400 0.136 Pass
122.317 #4 12.000 24.000 2.495 0.400 0.136 Pass
(H) 123.779 #4 8.000 24.000 2.495 0.600 0.136 Pass
(CS) 123.978 #4 8.000 24.000 2.495 0.600 0.136 Pass
124.317 #4 8.000 24.000 2.495 0.600 0.136 Pass
124.987 #4 6.000 24.000 2.495 0.800 0.136 Pass
(PSXFR) 125.820 #4 4.000 24.000 2.495 1.200 0.136 Pass
(FoS) 127.612 #4 4.000 24.000 2.495 1.200 0.136 Pass
127.817 #4 4.000 24.000 2.495 1.200 0.136 Pass
(1.0Ls) 128.154 #4 3.000 24.000 2.495 1.600 0.136 Pass
Location from
Left Support
(ft)
Bar Size S
(in)
Smax
(in)
Smin
(in)
Av/S
(in2/ft)
Av/Smin
(in2/ft)
Status
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TxDOT Summary Report (Long Form)
For
Span 1 Girder N
January 31, 2015 5:25:17 pm
PGSuper
Copyright  2015, WSDOT, All Rights Reserved
Version 2.7.3 - Built on Jul 23 2013
Project Properties
Bridge Name Preston Rd. Bridge 54
Bridge ID Preston Rd. Bridge 54
Company Escola de Camins, Canals i Ports. UPC.
Engineer Paloma Fernandez
Job Number
Comments
File \\psf\Dropbox\Projecte\Paloma\Documento 1. Memoria y anejos\05. Estructuras\Aux Files\Bridge 54 SB.pgs
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Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Library Usage
Master Library Publisher: Default libraries installed with PGSuper
Master Library File: C:\Program Files (x86)\WSDOT\PGSuper\WSDOT.lbr
Master Library Date Stamp: June 14, 2013 5:10:57 pm
Trans. Reinforcement data for Span 1, Girder N does not match Girder Library entry Tx46 (5.5 HDP)
Long. Reinforcement data for Span 1, Girder N does not match Girder Library entry Tx46 (5.5 HDP)
Notes
Status Items
Connections I Girders CIP INT BENT Project Library
Girders Tx46 (5.5 HDP) Project Library
Girders Tx46 Depress-Debond Project Library
Traffic Barriers SSTR Project Library
Project Criteria AASHTO LRFD Bridge Design Specifications - US Units Project Library
Vehicular Live Load HL93-TRUCK Project Library
Load Rating Criteria AASHTO Manual for Bridge Evaluation Project Library
Library Entry Source
Lg Length of Girder
Ls Length of Span
FoS Face of Support
Debond Point where bond begins for a debonded strand
PSXFR Point of prestress transfer
CS Critical Section for Shear
H H from end of girder or face of support
1.5H 1.5H from end of girder or face of support
HP Harp Point
Pick Point Support point where girder is lifted from form
Bunk Point Point where girder is supported during transportation
Symbol Definition
Info All Live Load Distribution Factors are computed using the Lever Rule.
Level Description
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Specification Check Summary
The Specification Check Was Not Successful
Horizontal Interface Shears/Length check failed for Strength I Limit State [5.8.4].
Girder Summary
Note: A Non-Standard Strand Fill Was Used For Span 1 Girder N
NOTE: Stresses show in the above table reflect the following sign convention:
Compressive Stress is positive. Tensile Stress is negative
TxDOT Girder Schedule
Span 1
Girder N
Girder Type Tx46 (5.5 HDP)
Prestressing Strands Total
NO. (Nh + Ns) 52
Size 0.600 in Dia.
Strength Grade 270 Low Relaxation
Eccentricity @ CL 14.065 in
Eccentricity @ End 6.065 in
Prestressing Strands Depressed
NO. (# of Harped Strands) 16
Yb of Topmost Depressed Strand(s) @ End 42.500 in
Concrete
Release Strength f'ci 6.900 KSI
Minimum 28 day compressive strength f'c 9.400 KSI
Optional Design
Design Load Compressive Stress (Top CL) 6.374 KSI
Design Load Tensile Stress (Bottom CL) -5.779 KSI
Required minimum ultimate moment capacity 8773.96 kip-ft
Live Load Distribution Factor for Moment (Strength and Service Limit States) 0.65723
Live Load Distribution Factor for Shear (Strength and Service Limit States) 0.67549
Live Load Distribution Factor for Moment (Fatigue Limit States) 0.60000
Non-Standard Strand Pattern for 
Span 1 Girder N
2.5 ABCDEFG (14)
4.5 ABCDEFG (14)
6.5 ABCDEFG (14)
8.5 A (2)
10.5 A (2)
Row
(in)
Strands
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Loading Details
Uniform Loads Applied Along the Entire Girder
Distribution of Uniform Barrier, Sidewalk, and Pedestrian Loads to Girder
12.5 A (2)
14.5 A (2)
16.5 A (2)
Row
(in)
Strands
Girder Line Geometry
Girder Type Tx46 (5.5 HDP)
Span Length, CL Bearing to CL Bearing 128.209 ft
Girder Length 129.543 ft
Number of Girders 23
Girder Spacing Datum Start of Span Measured at and along the centerline pier
Left Girder Spacing Start of Span 6.325 ft
Right Girder Spacing Start of Span 6.325 ft
Girder Spacing Datum End of Span Measured at and along the centerline pier
Left Girder Spacing End of Span 4.054 ft
Right Girder Spacing End of Span 4.054 ft
Slab Thickness for Design 8.000 in
Slab Thickness for Construction 8.000 in
Slab Offset at Start ("A" Dimension) 10.250 in
Slab Offset at End ("A" Dimension) 10.250 in
Overlay 25.000 PSF
Left Traffic Barrier SSTR
Right Traffic Barrier SSTR
Traffic Barrier Weight (per girder) 0.000 kip/ft
Connection type at Pier 1 I Girders CIP INT BENT
Connection type at Pier 2 I Girders CIP INT BENT
Girder 0.793
Load Type w
(kip/ft)
Left Ext. Barrier 0.376 0.000 0.000
Right Ext. Barrier 0.376 0.000 0.000
Load Type Total Weight
(kip/ft)
Fraction
to Girder
Girder Load
(kip/ft)
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Slab Load Applied Between Bearings
Slab Load is approximated with Linear Load Segments applied along the length of the girder
Haunch weight includes effects of roadway geometry but does not include a reduction for camber
0.000 0.199 0.316 0.201 0.716
0.337 0.199 0.315 0.201 0.715
0.542 0.199 0.315 0.201 0.715
2.333 0.197 0.314 0.202 0.712
2.337 0.197 0.314 0.202 0.712
2.875 0.196 0.313 0.202 0.712
3.167 0.196 0.313 0.202 0.711
3.837 0.196 0.312 0.203 0.711
4.172 0.195 0.312 0.203 0.710
4.375 0.195 0.312 0.203 0.710
5.750 0.194 0.311 0.204 0.708
5.837 0.194 0.311 0.204 0.708
6.292 0.193 0.310 0.204 0.708
12.288 0.188 0.305 0.209 0.702
12.821 0.188 0.304 0.209 0.702
12.837 0.188 0.304 0.209 0.702
25.242 0.177 0.294 0.226 0.696
25.642 0.177 0.293 0.226 0.696
38.196 0.166 0.282 0.248 0.696
38.463 0.165 0.282 0.248 0.696
51.150 0.154 0.271 0.270 0.696
51.284 0.154 0.271 0.270 0.696
57.694 0.149 0.265 0.280 0.694
57.699 0.149 0.265 0.280 0.694
64.105 0.143 0.260 0.288 0.690
70.510 0.138 0.254 0.292 0.684
70.515 0.137 0.254 0.292 0.684
76.926 0.132 0.249 0.293 0.674
77.059 0.132 0.248 0.293 0.674
89.746 0.121 0.237 0.288 0.646
90.013 0.120 0.237 0.287 0.645
102.567 0.110 0.226 0.270 0.606
102.967 0.109 0.226 0.269 0.605
115.373 0.098 0.215 0.241 0.555
115.388 0.098 0.215 0.241 0.555
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
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Overlay
115.922 0.098 0.215 0.240 0.552
121.918 0.093 0.209 0.222 0.524
122.373 0.092 0.209 0.221 0.522
122.459 0.092 0.209 0.221 0.522
123.834 0.091 0.208 0.216 0.515
124.033 0.091 0.208 0.215 0.514
124.373 0.091 0.207 0.214 0.512
125.043 0.090 0.207 0.212 0.509
125.334 0.090 0.206 0.211 0.507
125.876 0.089 0.206 0.209 0.504
127.668 0.088 0.204 0.203 0.495
127.873 0.087 0.204 0.202 0.494
128.209 0.087 0.204 0.201 0.492
Location
From Left Bearing
(ft)
Panel Weight
(kip/ft)
Cast Slab Weight
(kip/ft)
Haunch Weight
(kip/ft)
Total Slab Weight
(kip/ft)
0.000 0.337 144.625 144.489 0.157 0.157
0.337 0.542 144.489 144.406 0.157 0.157
0.542 2.333 144.406 143.681 0.157 0.156
2.333 2.337 143.681 143.680 0.156 0.156
2.337 2.875 143.680 143.462 0.156 0.156
2.875 3.167 143.462 143.344 0.156 0.156
3.167 3.837 143.344 143.073 0.156 0.156
3.837 4.172 143.073 142.938 0.156 0.155
4.172 4.375 142.938 142.855 0.155 0.155
4.375 5.750 142.855 142.299 0.155 0.155
5.750 5.837 142.299 142.264 0.155 0.155
5.837 6.292 142.264 142.080 0.155 0.154
6.292 12.288 142.080 139.655 0.154 0.152
12.288 12.821 139.655 139.439 0.152 0.152
12.821 12.837 139.439 139.433 0.152 0.152
12.837 25.242 139.433 134.414 0.152 0.146
25.242 25.642 134.414 134.253 0.146 0.146
25.642 38.196 134.253 129.174 0.146 0.140
38.196 38.463 129.174 129.066 0.140 0.140
38.463 51.150 129.066 123.934 0.140 0.135
51.150 51.284 123.934 123.880 0.135 0.135
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
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Overlay load is distributed uniformly among all girders per LRFD 4.6.2.2.1
Wcc is the curb to curb width
Live Load Details
Live Loads used for Design
The following live loads were applied to the design (Service and Strength I) limit states:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User-defined vehicular live load: HL93-TRUCK
Configuration: Truck applied only (no lane)
Usage: Use for all actions at all locations
51.284 57.694 123.880 121.287 0.135 0.132
57.694 57.699 121.287 121.285 0.132 0.132
57.699 64.105 121.285 118.694 0.132 0.129
64.105 70.510 118.694 116.103 0.129 0.126
70.510 70.515 116.103 116.101 0.126 0.126
70.515 76.926 116.101 113.507 0.126 0.123
76.926 77.059 113.507 113.454 0.123 0.123
77.059 89.746 113.454 108.321 0.123 0.118
89.746 90.013 108.321 108.213 0.118 0.118
90.013 102.567 108.213 103.135 0.118 0.112
102.567 102.967 103.135 102.973 0.112 0.112
102.967 115.373 102.973 97.955 0.112 0.106
115.373 115.388 97.955 97.949 0.106 0.106
115.388 115.922 97.949 97.733 0.106 0.106
115.922 121.918 97.733 95.307 0.106 0.104
121.918 122.373 95.307 95.123 0.104 0.103
122.373 122.459 95.123 95.088 0.103 0.103
122.459 123.834 95.088 94.532 0.103 0.103
123.834 124.033 94.532 94.452 0.103 0.103
124.033 124.373 94.452 94.314 0.103 0.103
124.373 125.043 94.314 94.043 0.103 0.102
125.043 125.334 94.043 93.925 0.102 0.102
125.334 125.876 93.925 93.706 0.102 0.102
125.876 127.668 93.706 92.981 0.102 0.101
127.668 127.873 92.981 92.898 0.101 0.101
127.873 128.209 92.898 92.762 0.101 0.101
Load Start,
From Left Bearing
(ft)
Load End,
From Left Bearing
(ft)
Start Wcc
(ft)
End Wcc
(ft)
Start Weight
(kip/ft)
End Weight
(kip/ft)
Axle Weight
(kip)
Spacing
(ft)
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Live Loads Used for Fatigue Limit States
The following live loads were applied to the Fatigue I limit state:
AASHTO LRFD 3.6.1.4: Fatigue Vehicular Live Load
Live Loads Used for Design Permit Limit State
The following live loads were applied to the design permit (Strength II) limit state:
AASHTO LRFD 3.6.1.2: HL-93 Design Vehicular Live Load
User Defined Loads
Locations are measured from left support.
Point loads were not defined for this girder
Distributed loads were not defined for this girder
Moment loads were not defined for this girder
Camber and Deflections
1 8.00
2 32.00 14.000
3 32.00 14.000
Axle Weight
(kip)
Spacing
(ft)
Camber and Deflection for Span 1 Girder N
Estimated camber at 40 days, D 3.561 in 0.297 ft
Estimated camber at 120 days, D 4.328 in 0.361 ft
Deflection (Prestressing) 7.811 in 0.651 ft
Deflection (Girder) -5.085 in -0.424 ft
Deflection (Slab and Diaphragms) -2.893 in -0.241 ft
Deflection (Traffic Barrier) 0.000 in 0.000 ft
Deflection (Overlay) -0.348 in -0.029 ft
Deflection (User Defined DC) 0.000 in 0.000 ft
Deflection (User Defined DW) 0.000 in 0.000 ft
Screed Camber, C 2.893 in 0.241 ft
Excess Camber (Based on Design Camber) 1.435 in 0.120 ft
Live Load Deflection (HL93 - Per Lane) -4.840 in -0.403 ft
Optional Live Load Deflection (LRFD 3.6.1.3.2) -0.976 in -0.081 ft
Slab Offset ("A" Dimension)
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Prestress Force and Strand Stresses
Stress Checks
Specification = AASHTO LRFD Bridge Design Specifications - US Units
Stress Check for Service I for Casting Yard Stage (At Release) [5.9.4.1.2]
For temporary stresses before losses in pretensioned components
Allowable tensile stress = 0.0948f'ci but not more than 0.200 KSI = 0.200 KSI
Allowable tensile stress = 0.2400f'ci = 0.630 KSI if bonded reinforcement sufficient to resist the tensile force in the concrete is 
provided.
Allowable compressive stress = -0.6f'ci = -4.140 KSI
f'ci required to satisfy this stress check = 6.514 KSI
10.250 8.500 Excessive The haunch depth in the middle of the girder exceeds the depth at the ends by 1.074 in. 
Check stirrup lengths to ensure they engage the deck in all locations.
Minimum
Provided
(in)
Required
(in)
Status Notes
Effective Prestress at Mid-Span
At Jacking 2285.01 0.000 202.500
Before Prestress Transfer 2285.01 0.000 202.500
After Prestress Transfer 2060.17 19.925 182.575
At Lifting 2060.17 19.925 182.575
At Shipping 1985.16 26.573 175.927
After Deck Placement 1866.84 37.059 165.441
After Superimposed Dead Loads 1866.84 37.059 165.441
Final 1844.51 39.037 163.463
Final with Live Load 1927.62 31.672 170.828
Loss Stage Permanent Strand
Force
(kip)
Eff. Loss
(KSI)
fpe
(KSI)
(0.0Lg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Pass
(f)
Pass
(f)
Pass
(f)
0.667 -0.235 -0.894 -0.053 0.041 -0.288 -0.853 Pass
(-)
Pass
(-)
Pass
(4.85)
(PSXFR) 3.000 -0.969 -4.092 -0.236 0.183 -1.205 -3.908 Pass
(-)
Pass
(-)
Pass
(1.06)
(H) 3.833 -0.938 -4.116 -0.300 0.233 -1.238 -3.883 Pass
(-)
Pass
(-)
Pass
(1.07)
5.042 -0.893 -4.151 -0.390 0.303 -1.284 -3.848 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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(-) (-) (1.08)
(0.1Lg) 12.954 -0.599 -4.382 -0.939 0.729 -1.539 -3.653 Pass
(-)
Pass
(-)
Pass
(1.13)
13.488 -0.579 -4.398 -0.974 0.756 -1.553 -3.642 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.2Lg) 25.909 -0.117 -4.758 -1.670 1.297 -1.787 -3.461 Pass
(-)
Pass
(-)
Pass
(1.20)
26.309 -0.102 -4.769 -1.689 1.312 -1.792 -3.458 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.3Lg) 38.863 0.365 -5.125 -2.192 1.702 -1.827 -3.424 Pass
(-)
Pass
(-)
Pass
(1.21)
39.129 0.375 -5.133 -2.201 1.708 -1.826 -3.424 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.4Lg) 51.817 0.843 -5.477 -2.505 1.945 -1.662 -3.532 Pass
(-)
Pass
(-)
Pass
(1.17)
51.950 0.848 -5.480 -2.507 1.947 -1.659 -3.533 Pass
(-)
Pass
(-)
Pass
(1.17)
(HP) 58.361 1.082 -5.645 -2.584 2.006 -1.502 -3.639 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.5Lg) 64.771 1.082 -5.647 -2.610 2.026 -1.528 -3.621 Pass
(-)
Pass
(-)
Pass
(1.14)
(HP) 71.182 1.082 -5.645 -2.584 2.006 -1.502 -3.639 Pass
(-)
Pass
(-)
Pass
(1.14)
77.592 0.848 -5.480 -2.507 1.947 -1.659 -3.533 Pass
(-)
Pass
(-)
Pass
(1.17)
(0.6Lg) 77.726 0.843 -5.477 -2.505 1.945 -1.662 -3.532 Pass
(-)
Pass
(-)
Pass
(1.17)
90.413 0.375 -5.133 -2.201 1.708 -1.826 -3.424 Pass
(-)
Pass
(-)
Pass
(1.21)
(0.7Lg) 90.680 0.365 -5.125 -2.192 1.702 -1.827 -3.424 Pass
(-)
Pass
(-)
Pass
(1.21)
103.234 -0.102 -4.769 -1.689 1.312 -1.792 -3.458 Pass
(-)
Pass
(-)
Pass
(1.20)
(0.8Lg) 103.634 -0.117 -4.758 -1.670 1.297 -1.787 -3.461 Pass
(-)
Pass
(-)
Pass
(1.20)
116.055 -0.579 -4.398 -0.974 0.756 -1.553 -3.642 Pass
(-)
Pass
(-)
Pass
(1.14)
(0.9Lg) 116.588 -0.599 -4.382 -0.939 0.729 -1.539 -3.653 Pass
(-)
Pass
(-)
Pass
(1.13)
124.501 -0.893 -4.151 -0.390 0.303 -1.284 -3.848 Pass
(-)
Pass
(-)
Pass
(1.08)
(H) 125.709 -0.938 -4.116 -0.300 0.233 -1.238 -3.883 Pass
(-)
Pass
(-)
Pass
(1.07)
(PSXFR) 126.543 -0.969 -4.092 -0.236 0.183 -1.205 -3.908 Pass
(-)
Pass
(-)
Pass
(1.06)
128.876 -0.235 -0.894 -0.053 0.041 -0.288 -0.853 Pass
(-)
Pass
(-)
Pass
(4.86)
(1.0Lg) 129.543 0.000 0.000 0.000 0.000 0.000 0.000 Pass Pass Pass
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Deck and Diaphragm Placement (Bridge Site 1) [5.9.4.2.2]
For stresses at service limit state after losses for components with bonded prestressing tendons other than piles
Allowable tensile stress = 0.0948f'c = 0.291 KSI
Allowable compressive stress = -0.45f'c = -4.230 KSI
f'c required to satisfy this stress check = 8.397 KSI
(f) (f) (f)
Location from
End of Girder
(ft)
Prestress Service I Demand Tension
Status
w/o rebar
(C/D)
Tension
Status
w/ rebar
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.206 -0.784 0.000 0.000 -0.206 -0.784 Pass
(-)
Pass
(5.39)
(PSXFR) 2.333 -0.851 -3.594 -0.341 0.265 -1.192 -3.330 Pass
(-)
Pass
(1.27)
3.167 -0.825 -3.617 -0.459 0.357 -1.284 -3.261 Pass
(-)
Pass
(1.30)
(H) 4.375 -0.786 -3.651 -0.628 0.488 -1.414 -3.163 Pass
(-)
Pass
(1.34)
12.288 -0.530 -3.875 -1.650 1.281 -2.180 -2.594 Pass
(-)
Pass
(1.63)
(0.1Ls) 12.821 -0.513 -3.890 -1.714 1.330 -2.226 -2.560 Pass
(-)
Pass
(1.65)
25.242 -0.104 -4.246 -3.006 2.334 -3.110 -1.913 Pass
(-)
Pass
(1.36)
(0.2Ls) 25.642 -0.091 -4.258 -3.042 2.361 -3.133 -1.897 Pass
(-)
Pass
(1.35)
38.196 0.328 -4.612 -3.970 3.082 -3.641 -1.531 Pass
(-)
Pass
(1.16)
(0.3Ls) 38.463 0.337 -4.620 -3.985 3.094 -3.648 -1.526 Pass
(-)
Pass
(1.16)
51.150 0.763 -4.954 -4.541 3.526 -3.779 -1.429 Pass
(-)
Pass
(1.12)
(0.4Ls) 51.284 0.767 -4.958 -4.545 3.529 -3.778 -1.429 Pass
(-)
Pass
(1.12)
(HP) 57.694 0.980 -5.112 -4.681 3.634 -3.702 -1.478 Pass
(-)
Pass
(1.14)
(0.5Ls) 64.105 0.981 -5.117 -4.721 3.665 -3.741 -1.452 Pass
(-)
Pass
(1.13)
(HP) 70.515 0.979 -5.112 -4.666 3.622 -3.686 -1.489 Pass
(-)
Pass
(1.15)
(0.6Ls) 76.926 0.767 -4.957 -4.515 3.505 -3.748 -1.452 Pass
(-)
Pass
(1.13)
77.059 0.763 -4.954 -4.511 3.502 -3.748 -1.452 Pass
(-)
Pass
(1.13)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Service I for Superimposed Dead Loads (Bridge Site 2) [5.9.4.2.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent loads
Allowable compressive stress = -0.45f'c = -4.230 KSI
f'c required to satisfy this stress check = 8.397 KSI
(0.7Ls) 89.746 0.337 -4.619 -3.931 3.052 -3.594 -1.567 Pass
(-)
Pass
(1.18)
90.013 0.328 -4.611 -3.915 3.039 -3.587 -1.572 Pass
(-)
Pass
(1.18)
(0.8Ls) 102.567 -0.091 -4.257 -2.977 2.311 -3.068 -1.946 Pass
(-)
Pass
(1.38)
102.967 -0.104 -4.246 -2.941 2.283 -3.046 -1.962 Pass
(-)
Pass
(1.39)
(0.9Ls) 115.388 -0.512 -3.889 -1.662 1.290 -2.174 -2.599 Pass
(-)
Pass
(1.63)
115.922 -0.530 -3.874 -1.600 1.242 -2.129 -2.632 Pass
(-)
Pass
(1.61)
(H) 123.834 -0.786 -3.651 -0.605 0.470 -1.391 -3.181 Pass
(-)
Pass
(1.33)
125.043 -0.825 -3.617 -0.442 0.343 -1.267 -3.274 Pass
(-)
Pass
(1.29)
(PSXFR) 125.876 -0.851 -3.594 -0.328 0.254 -1.179 -3.340 Pass
(-)
Pass
(1.27)
(1.0Ls) 128.209 -0.206 -0.784 0.000 0.000 -0.206 -0.784 Pass
(-)
Pass
(5.39)
Location from
Left Support
(ft)
Prestress Service I Demand Tension
Status
(C/D)
Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.206 -0.784 0.000 0.000 -0.206 -0.784 Pass
(5.39)
(PSXFR) 2.333 -0.851 -3.594 -0.341 0.265 -1.192 -3.330 Pass
(1.27)
3.167 -0.825 -3.617 -0.459 0.357 -1.284 -3.261 Pass
(1.30)
(H) 4.375 -0.786 -3.651 -0.628 0.488 -1.414 -3.163 Pass
(1.34)
12.288 -0.530 -3.875 -1.650 1.281 -2.180 -2.594 Pass
(1.63)
(0.1Ls) 12.821 -0.513 -3.890 -1.714 1.330 -2.226 -2.560 Pass
(1.65)
25.242 -0.104 -4.246 -3.006 2.334 -3.110 -1.913 Pass
(1.36)
(0.2Ls) 25.642 -0.091 -4.258 -3.042 2.361 -3.133 -1.897 Pass
(1.35)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Stress Check for Compressive Stresses for Service I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to permanent and transient 
loads
Allowable compressive stress = -0.6f'c = -5.640 KSI
f'c required to satisfy this stress check = 8.953 KSI
38.196 0.328 -4.612 -3.970 3.082 -3.641 -1.531 Pass
(1.16)
(0.3Ls) 38.463 0.337 -4.620 -3.985 3.094 -3.648 -1.526 Pass
(1.16)
51.150 0.763 -4.954 -4.541 3.526 -3.779 -1.429 Pass
(1.12)
(0.4Ls) 51.284 0.767 -4.958 -4.545 3.529 -3.778 -1.429 Pass
(1.12)
(HP) 57.694 0.980 -5.112 -4.681 3.634 -3.702 -1.478 Pass
(1.14)
(0.5Ls) 64.105 0.981 -5.117 -4.721 3.665 -3.741 -1.452 Pass
(1.13)
(HP) 70.515 0.979 -5.112 -4.666 3.622 -3.686 -1.489 Pass
(1.15)
(0.6Ls) 76.926 0.767 -4.957 -4.515 3.505 -3.748 -1.452 Pass
(1.13)
77.059 0.763 -4.954 -4.511 3.502 -3.748 -1.452 Pass
(1.13)
(0.7Ls) 89.746 0.337 -4.619 -3.931 3.052 -3.594 -1.567 Pass
(1.18)
90.013 0.328 -4.611 -3.915 3.039 -3.587 -1.572 Pass
(1.18)
(0.8Ls) 102.567 -0.091 -4.257 -2.977 2.311 -3.068 -1.946 Pass
(1.38)
102.967 -0.104 -4.246 -2.941 2.283 -3.046 -1.962 Pass
(1.39)
(0.9Ls) 115.388 -0.512 -3.889 -1.662 1.290 -2.174 -2.599 Pass
(1.63)
115.922 -0.530 -3.874 -1.600 1.242 -2.129 -2.632 Pass
(1.61)
(H) 123.834 -0.786 -3.651 -0.605 0.470 -1.391 -3.181 Pass
(1.33)
125.043 -0.825 -3.617 -0.442 0.343 -1.267 -3.274 Pass
(1.29)
(PSXFR) 125.876 -0.851 -3.594 -0.328 0.254 -1.179 -3.340 Pass
(1.27)
(1.0Ls) 128.209 -0.206 -0.784 0.000 0.000 -0.206 -0.784 Pass
(5.39)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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(0.0Ls) 0.000 -0.198 -0.756 -0.203 0.066 -0.401 -0.690 Pass
(8.17)
(PSXFR) 2.333 -0.824 -3.477 -0.637 0.348 -1.461 -3.129 Pass
(1.80)
3.167 -0.799 -3.504 -0.789 0.446 -1.588 -3.058 Pass
(1.84)
(H) 4.375 -0.762 -3.542 -1.005 0.585 -1.767 -2.957 Pass
(1.91)
12.288 -0.520 -3.802 -2.315 1.429 -2.835 -2.374 Pass
(1.99)
(0.1Ls) 12.821 -0.503 -3.820 -2.397 1.481 -2.901 -2.339 Pass
(1.94)
25.242 -0.104 -4.242 -4.070 2.547 -4.174 -1.694 Pass
(1.35)
(0.2Ls) 25.642 -0.091 -4.255 -4.116 2.576 -4.207 -1.679 Pass
(1.34)
38.196 0.333 -4.679 -5.333 3.341 -5.000 -1.338 Pass
(1.13)
(0.3Ls) 38.463 0.342 -4.688 -5.354 3.354 -5.012 -1.334 Pass
(1.13)
51.150 0.783 -5.089 -6.106 3.810 -5.322 -1.279 Pass
(1.06)
(0.4Ls) 51.284 0.788 -5.093 -6.111 3.813 -5.323 -1.279 Pass
(1.06)
(HP) 57.694 1.011 -5.276 -6.306 3.925 -5.295 -1.351 Pass
(1.07)
(0.5Ls) 64.105 1.012 -5.284 -6.374 3.957 -5.362 -1.327 Pass
(1.05)
(HP) 70.515 1.011 -5.276 -6.331 3.910 -5.320 -1.366 Pass
(1.06)
(0.6Ls) 76.926 0.788 -5.093 -6.160 3.785 -5.372 -1.309 Pass
(1.05)
77.059 0.784 -5.089 -6.155 3.781 -5.372 -1.308 Pass
(1.05)
(0.7Ls) 89.746 0.342 -4.687 -5.438 3.301 -5.096 -1.386 Pass
(1.11)
90.013 0.333 -4.679 -5.418 3.288 -5.085 -1.390 Pass
(1.11)
(0.8Ls) 102.567 -0.091 -4.254 -4.208 2.513 -4.299 -1.741 Pass
(1.31)
102.967 -0.104 -4.241 -4.161 2.484 -4.265 -1.757 Pass
(1.32)
(0.9Ls) 115.388 -0.503 -3.819 -2.454 1.428 -2.957 -2.391 Pass
(1.91)
115.922 -0.520 -3.801 -2.370 1.377 -2.890 -2.425 Pass
(1.95)
(H) 123.834 -0.762 -3.542 -1.012 0.556 -1.774 -2.986 Pass
(1.89)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
Page 14 of 30
Bridge: Preston Rd. Bridge 54 Job: 1/31/2015
Stress Check for Tensile Stresses for Service III for Final with Live Load (Bridge Site 3) 
[5.9.4.2.2]
For stresses at service limit state after losses which involve traffic loading in members with bonded prestressing tendons other 
than piles
Allowable tensile stress in the precompressed tensile zone = 0.1900f'c = 0.583 KSI
f'c required to satisfy this stress check = 6.800 KSI
125.043 -0.799 -3.504 -0.786 0.422 -1.585 -3.082 Pass
(1.83)
(PSXFR) 125.876 -0.824 -3.477 -0.628 0.327 -1.452 -3.150 Pass
(1.79)
(1.0Ls) 128.209 -0.199 -0.756 -0.174 0.057 -0.373 -0.699 Pass
(8.06)
Location from
Left Support
(ft)
Prestress Service I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
(0.0Ls) 0.000 -0.756 0.066 -0.690 Pass
(-)
(PSXFR) 2.333 -3.477 0.479 -2.998 Pass
(-)
3.167 -3.504 0.623 -2.881 Pass
(-)
(H) 4.375 -3.542 0.828 -2.715 Pass
(-)
12.288 -3.802 2.066 -1.737 Pass
(-)
(0.1Ls) 12.821 -3.820 2.143 -1.677 Pass
(-)
25.242 -4.242 3.707 -0.535 Pass
(-)
(0.2Ls) 25.642 -4.255 3.750 -0.506 Pass
(-)
38.196 -4.679 4.868 0.189 Pass
(3.08)
(0.3Ls) 38.463 -4.688 4.887 0.199 Pass
(2.92)
51.150 -5.089 5.561 0.472 Pass
(1.23)
(0.4Ls) 51.284 -5.093 5.566 0.473 Pass
(1.23)
(HP) 57.694 -5.276 5.732 0.456 Pass
(1.28)
(0.5Ls) 64.105 -5.284 5.779 0.495 Pass
(1.18)
(HP) 70.515 -5.276 5.728 0.452 Pass
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
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Stress Check for Compressive Stresses for Fatigue I for Final with Live Load (Bridge Site 3) 
[5.5.3.1]
For stresses at service limit state after losses in other than segmentally constructed bridges due to the Fatigue I load 
combination and one-half the sum of effective prestress and permanent loads
Allowable compressive stress = -0.4f'c = -3.760 KSI
f'c required to satisfy this stress check = 7.666 KSI
(1.29)
(0.6Ls) 76.926 -5.093 5.559 0.466 Pass
(1.25)
77.059 -5.089 5.554 0.465 Pass
(1.25)
(0.7Ls) 89.746 -4.687 4.873 0.185 Pass
(3.14)
90.013 -4.679 4.854 0.175 Pass
(3.33)
(0.8Ls) 102.567 -4.254 3.731 -0.524 Pass
(-)
102.967 -4.241 3.687 -0.553 Pass
(-)
(0.9Ls) 115.388 -3.819 2.123 -1.696 Pass
(-)
115.922 -3.801 2.046 -1.755 Pass
(-)
(H) 123.834 -3.542 0.813 -2.729 Pass
(-)
125.043 -3.504 0.610 -2.894 Pass
(-)
(PSXFR) 125.876 -3.477 0.467 -3.010 Pass
(-)
(1.0Ls) 128.209 -0.756 0.057 -0.699 Pass
(-)
Location from
Left Support
(ft)
Prestress
fb
(KSI)
Service III
fb
(KSI)
Demand
fb
(KSI)
Tension
Status
(C/D)
(0.0Ls) 0.000 -0.198 -0.756 -0.203 0.066 -0.302 -0.312 Pass
(10+)
(PSXFR) 2.333 -0.824 -3.477 -0.441 0.207 -0.853 -1.532 Pass
(2.45)
3.167 -0.799 -3.504 -0.524 0.256 -0.923 -1.496 Pass
(2.51)
(H) 4.375 -0.762 -3.542 -0.642 0.326 -1.024 -1.446 Pass
(2.60)
12.288 -0.520 -3.802 -1.359 0.747 -1.619 -1.154 Pass
(2.32)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
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Moment Capacity
(0.1Ls) 12.821 -0.503 -3.820 -1.404 0.773 -1.656 -1.137 Pass
(2.27)
25.242 -0.104 -4.242 -2.313 1.306 -2.366 -0.815 Pass
(1.59)
(0.2Ls) 25.642 -0.091 -4.255 -2.339 1.321 -2.384 -0.807 Pass
(1.58)
38.196 0.333 -4.679 -3.003 1.702 -2.836 -0.637 Pass
(1.33)
(0.3Ls) 38.463 0.342 -4.688 -3.014 1.709 -2.843 -0.635 Pass
(1.32)
51.150 0.783 -5.089 -3.418 1.937 -3.027 -0.608 Pass
(1.24)
(0.4Ls) 51.284 0.788 -5.093 -3.421 1.938 -3.027 -0.608 Pass
(1.24)
(HP) 57.694 1.011 -5.276 -3.518 1.994 -3.012 -0.644 Pass
(1.25)
(0.5Ls) 64.105 1.012 -5.284 -3.542 2.009 -3.036 -0.632 Pass
(1.24)
(HP) 70.515 1.011 -5.276 -3.538 1.986 -3.032 -0.652 Pass
(1.24)
(0.6Ls) 76.926 0.788 -5.093 -3.460 1.923 -3.066 -0.624 Pass
(1.23)
77.059 0.784 -5.089 -3.458 1.921 -3.066 -0.623 Pass
(1.23)
(0.7Ls) 89.746 0.342 -4.687 -3.083 1.681 -2.912 -0.663 Pass
(1.29)
90.013 0.333 -4.679 -3.072 1.674 -2.905 -0.665 Pass
(1.29)
(0.8Ls) 102.567 -0.091 -4.254 -2.413 1.286 -2.459 -0.841 Pass
(1.53)
102.967 -0.104 -4.241 -2.388 1.272 -2.440 -0.849 Pass
(1.54)
(0.9Ls) 115.388 -0.503 -3.819 -1.451 0.743 -1.703 -1.166 Pass
(2.21)
115.922 -0.520 -3.801 -1.404 0.717 -1.664 -1.183 Pass
(2.26)
(H) 123.834 -0.762 -3.542 -0.646 0.307 -1.027 -1.464 Pass
(2.57)
125.043 -0.799 -3.504 -0.519 0.239 -0.919 -1.512 Pass
(2.49)
(PSXFR) 125.876 -0.824 -3.477 -0.430 0.192 -0.842 -1.546 Pass
(2.43)
(1.0Ls) 128.209 -0.199 -0.756 -0.174 0.057 -0.273 -0.321 Pass
(10+)
Location from
Left Support
(ft)
Prestress Fatigue I Demand Compression
Status
(C/D)ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
ft
(KSI)
fb
(KSI)
 Positive Moment Capacity for Strength I Limit State for 
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